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Art.  I. — On  the  Uses  of  Industrial  Exhibitions  ; — The  Great  Industrial 
Exhibition  of  1853,  and  its  influence  upon  the  Development  of 
Industry  m  Ireland.    By  Sir  Robert  Kane,  F.R.S.,  M.IU.A. 

At  this  time,  when  the  impressions  produced  upon  our  minds  by  tho 
beauty  and  splendour  of  tho  Great  Industrial  Exhibition  are  still  so  vivid, 
and  that  its  well-merited  success  forms  still  the  subject  of  hearty  and 
universal  congratulation,  as  well  for  tho  character  of  our  country,  as 
for  the  liberality  of  the  eminent  individual  to  whom  its  arrangements  were 
chiefly  due,  it  may  not  be  considered  out  of  place  that  we  should  en- 
deavour to  lead  the  public  to  bestow  some  thought  upon  what  the  Exhibi- 
tion really  signified,  and  avail  ourselves  of  tho  interest  with  which  all  con- 
nected with  It  is  invested,  to  refer  to  the  practical  uses  which  may  be 
derived  from  such  industrial  demonstrations,  and  in  fact  to  recall  tho  atten- 
tion of  the  public  from  the  mere  fact  of  the  Exhibition  to  tho  objects 
which  the  Exhibition  was  founded  to  effect. 

For  we  have  rail  reason  to  believe  that  a  very  large  proportion  of 
the  visitors  to  the  Exhibition  were  led  by  previous  habits,  or  by  the 
architectural  and  artistic  illusions  of  the  scene,  to  regard  the  Exhibition 
rather  as  a  show  than  as  a  study — to  look  upon  it  not  so  much  as 
a  lesson  as  a  lounge — to  consider  it  decidedly  better  to  have  the  military 
bands  in  the  building  than  in  the  square,  where  they  should  go  away  if  it 
rained — and  to  regard  the  examining  of  tho  objects  as  a  concentrated  form 
of  shopping,  without  any  implied  necessity  to  buy.  But  none  of  theso 
constituted  the  object  for  which  tho  Exhibition  was  opened.  The  opening 
of  the  Great  Exhibition  of  last  summer  had  for  its  aim  the  demonstration 
of  the  great  industrial  force  which  Ireland  could  bring  forward  at  this  time, 
and  its  comparison  with  tho  industrial  capabilities  and  results  of  tho 
sister  kingdom,  and  of  foreign  countries,  thereby  that  we  might  seo 
palpably  and  impartially  manifested  wherein  wo  may  fairly  and  indisputa- 
bly claim  pre-eminence  or  credit,  where  we  were  powerless  or  incapable, 
and  that  by  careful  and  accurate  comparison  of  our  own  position  as  to 
materials  and  means,  as  to  skill  and  taste,  we  might  learn  wherein  lay  our 
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weakness,  and  where  our  strength,  and  make  ourselves  ready  to  apply 
our  industrial  energies  to  those  branches  that  might  be  found  especially 
adapted  to  the  country,  and  to  ourselves,  and  avoid  wasting  our  exertions 
on  subjects  in  which  nature  denies  us  success. 

The  best  and  highest  object  of  the  Exhibition  was  thus  one  of  a  practical 
and  national  character.  There  was  necessarily  associated  therewith  the 
very  important  object  of  showing  to  the  public  at  large  the  great  results  of 
industrial  invention,  the  triumphs  of  skill,  and  ingenuity,  and  taste — the 
highest  points  attained  in  ministering  to  material  civilization  in  the  several 
countries,  which  few  can  see,  and  which,  even  if  seen  isolatedly,  cannot  be 
appreciated,  or  their  importance  felt,  as  when  aggregated  in  such  a  Grand 
Temple  of  Industry  as  the  Exhibition  formed.  But  naturally  where  the 
richest  and  most  important  manufactures  of  England,  of  France,  of  Ger- 
many, were  displayed,  the  local  element  of  the  Exhibition  became  circum- 
scribed, and  to  some  extent  overlaid,  the  more  so  a&j  from  our  indus- 
trial results  being  as  yet  but  limited  in  variety  and  in  extent,  and  also 
from  a  somewhat  exaggerated  spirit  of  hospitality,  putting  forward  in  all 
prominent  places  the  productions  of  British  and  foreign  contributors,  rather 
than  Irish  works,  the  true  amount  and  value  of  the  products  of  our 
own  country  was  not  at  first  seen,  and  could  not  be  fully  appreciated  by 
ordinary  visitors.  To  those,  however,  who  examined  into  the  contents  of 
the  Exhibition  with  proper  knowledge  and  care,  the  specially  Irish 
portions,  whether  as  raw  materials  or  as  finished  productions,  afforded 
satisfactory  proof  of  the  abundant  means  for  industrial  employment  with 
which  Providence  has  blessed  our  country,  and  of  the  capability  of 
our  people  to  carry  out  industrial  pursuits,  if  properly  directed. 

It  will  be  thus  seen  that  we  regard  the  object  of  the  Exhibition  to  have 
been  essentially  that  of  instruction;  and,  in  fact,  we  must  consider  all 
those  accessories  which  distracted  attention  from  that  main  and  practical 
object  to  have  been  so  far  injurious  to  the  proper  object  of  the  Exhibition. 
They  were,  of  course,  indispensable  to  its  success  and  popularity  under 
other  points  of  view,  and  with  the  crowd,  to  whom  purely  instructional  or 
useful  objects  are  not  congenial  or  attractive.  Necessarily  also  in  the 
classification  and  arrangement  of  such  a  gigantic  aggregate  of  dissimilar 
things,  hurriedly  got  together,  and  to  be  as  hurriedly  dispersed,  the  great 
condition  of  artistic  grouping  in  effective  masses  predominated  over  the 
conditions  of  scientific  arrangement ;  and  the  latter  could  only  be  observed 
as  far  as  some  general  principles  of  distribution  could  be  followed.  This 
defect,  inherent  to  the*  nature  of  so  extensive,  and  so  temporary  an  under- 
taking (and  even  more  evident  in  the  London  Exhibition  of  1851),  is 
capable  of  being  avoided  only  where  an  Exhibition  is  organized  for  purely 
instructional  purposes;  where  the  objects  exhibited  are  admitted  only  as 
they  serve  that  view,  and  where  the  permanence  of  the  collections  admits 
of  such  methodical  and  progressive  arrangements  as  shall  enable,  not  merely 
the  actual  condition,  but  the  advance  of  every  important  branch  of  industry, 
to  be  shown.  But  precisely  as  in  this  manner  the  practical  utility,  as 
a  means  of  instruction,  of  such  an  Exhibition  would  be  enhanced,  it  might 
be  feared  that  so  would  its  popularity  be  diminished  with  the  mass  of  the 
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uninstructed  general  pnblic.  The  gigantic  proportions — the  architectnra] 
paradoxes — the  gorgeous  effect — the  suddenness  of  creation,  and  the  ephe- 
meral existence,  which  rendered  the  visits  to  the  Exhibition  the  social 
necessity  and  excitement  of  its  day,  being  removed,  it  might  be  supposed, 
and  with  too  much  foundation,  that  the  more  solid,  but  unpretending, 
utilities,  that  had  formed  the  groundwork  of  so  much  splendour,  would, 
when  left  to  themselves,  be  unable  to  awaken  curiosity,  or  command 
attention. 

It  is,  however,  precisely  in  that  point  of  view  that  we  believe  the 
results  of  the  Great  Exhibition  to  be  likely  to  prove  most  useful.  For  the 
greatest  difficulty  previously  had  been  to  induce  the  general  public  to 
credit  the  necessity  for  instruction  in  industrial  pursuits,  to  appreciato 
the  vastness  of  industrial  results,  and  to  recognize  the  position  due  to  the 
men  who  had  placed  themselves  at  the  head  of  the  industrial  movement  of 
the  time.  This  difficulty  will  not,  in  future,  be  so  insuperable.  Even  in 
England,  so  proud,  and  so  justly  proud,  of  her  industrial  power,  it  lias 
been  recognized  that,  to  preserve,  or  to  regain,  her  pre-eminence  in  many 
branches  of  trade,  she  must  have  artizans  and  employers  of  much  higher 
and  more  cultivated  intelligence  than  she  now  haa,  and  that  her  educa- 
tional means  must  be  adapted  in  extent  and  character  to  the  industrial 
wants  of  the  present  time.  The  real  position  of  the  industrial  class  in  the 
State  has  also  forced  itself  on  the  public  mind  in  a  very  definite  and  posi- 
tive manner;  and  the  fact  has  become  received  that,  by  promoting  and 
conducting  great  industrial  undertakings,  which  diffuse  comfort  and  con- 
tentment among  the  people — by  fostering,  in  precept  and  example,  the 
spirit  of  self-relying  independence,  of  mutual  charity  and  good  will — one 
may  render  practical  service  to  the  State,  and  merit  and  obtain  the  highest 
and  most  public  appreciation. 

Thus  the  Great  Exhibitions,  by  showing  to  the  public,  in  a  palpable 
and  unmistakeable  form,  the  grandeur  and  the  complexity  of  industry,  and 
by  illustrating  the  amount  of  talent  and  knowledge  necessary  for  its  suc- 
cessful exercise,  has  paved  the  way  for  the  organization  of  the  means 
necessary  for  maintaining  Great  Britain  in  her  proper  place  at  the  head  of 
the  World  of  Industry,  and  for  even  extending  and  perfecting,  in  every 
direction,  the  industrial  forces  which  we  now  possess;  and,  as  is  usual, 
where  a  practical  necessity  is  once  felt,  England  is  about  meeting  those 
exigencies  in  a  great  and  proper  manner;  and  there  is  very  little  doubt  but 
that  the  steady  and  persevering  energy  which  has  enabled  Great  Britain 
to  take  the  lead  of  Europe  in  so  many  practical  matters,  will -enable  her  to 
become  as  successful  in  industrial  education,  now  that  she  understands  that 
she  requires  it  as  an  instrument  of  practical  success. 

But  all  that  has  been  said  as  to  the  necessity  for  education  as  an  ele- 
ment  of  industrial  success,  and  of  the  usefulness  of  exhibitions  as  a  means 
of  such  education,  applies  even  much  more  strongly  to  the  circumstances 
of  this  country  than  of  Great  Britain.  For  in  Great  Britain,  owing  to  the 
structure  of  its  rocks,  the  coal  and  other  materials  for  industry  are  diffused 
on  so  large  a  scale,  and  with  such  means  for  working,  as  to  give  it  a 
natural  supremacy  in  the  most  important  branches  of  industry  ;  and  by 
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the  long-established  habits  and  system,  and  the  enormous  capitals  of  the 
industrial  classes,  its  natural  advantages  havo  been  most  effectively  applied. 
Hence,  in  England,  even  nnder  the  disadvantage  of  the  want  of  industrial 
edncation,  great  means  of  practical  success  exist,  and  will  continue  to 
exist;  but  in  a  country  such  as  Ireland,  where  hitherto  manufacturing 
industry  has  been  developed  only  in  one  or  two  departments,  and  even 
those  not  generally  diffused — where  the  public  mind  has  not  been  specially 
fixed  on  industrial  pursuits  as  the  most  desirable  career  for  the  middle 
classes— where  the  natural  resources,  although  rich  and  abundant,  are  not 
so  glaringly  favourable,  at  least  as  regards  coal,  as  in  England — and 
where  there  exists  no  prestige  of  established  success  to  command  accept- 
ance in  the  market — there  evidently  an  advance  in  industrial  character 
and  pursuits  can  only  be  attained  by  means  of  a  thorough  appreciation  and 
employment  of  all  those  points  in  which  we  can  equal  or  excel  our  neigh- 
bours, and  by  an  equally  perfect  acquaintance  with  those  matters  in  which 
the  circumstances  either  of  the  country  or  of  ourselves  forbid  us  to  hope 
for  any  successful  competition.  Thus  the  industrial  future  of  Ireland,  at 
least,  must  depend  on  the  knowledge  which  her  people  will  acquire  of  the 
resources  at  her  disposal,  and  of  the  means  by  which  those  resources  can 
be  made  the  most  of.  But  for  this  is  required  an  exact  and  scientific,  as 
well  as  a  practical  knowledge  of  the  condition  and  appliances  of  analogous 
departments  of  industry  in  other  countries,  and,  consequently,  a  well 
organized  system  of  industrial  education. 

The  popular  exhibition,  standing  thus  to  the  true  educational  museum 
nearly  in  the  same  relation  as  a  popular  lecture  in  science  stands  to 
sound  systematic  teaching,  has  admirably  served  its  purpose  of  exciting 
attention,  stimulating  curiosity,  and  directing  public  opinion;  but  theso 
effects  would  soon  die  away,  and  the  most  valuable  results  be  lost,  if,  in 
its  several  aspects,  it  were  not  followed  up  by  arrangements  of  a  more 
permanent  character.  In  this  it  is  to  be  hoped  that  the  various  institu- 
tions which  we  already  possess  in  Ireland  will  heartily  co-operate,  and  that 
each,  in  its  separate  field,  will  not  merely  continue,  but  redouble  its  exer- 
tions, to  promote  tho  diffusion  and  enchance  the  character  of  industrial 
training  in  Ireland.  For  the  great  amount  of  good  which  may  be  done  by 
our  existing  institutions  will  appear,  to  even  a  cursory  survey  of  the 
portions  of  the  general  educational  system  already  in  action,  disconnected 
and  sometimes  interfering  as  they  are,  and  therefore  destitute  of  the 
harmony  and  energy  of  action  which  full  administrative  unity  would 
produce. 

The  progress  of  industry  in  Ireland  will  be  found  specially  facilitated  by 
the  admirable  training  which  the  young  people  of  the  labouring  and  artizan 
class  arc  now  receiving  in  the  primary  National  Schools.  This  education, 
it  must  be  recollected,  is  not  by  any  means  confined  to  reading,  writing, 
and  arithmetic,  but  embraces  by  the  lesson-books,  and  otherwise,  the  elements 
of  natural  and  physical  science,  general  notions  of  political  economy,  and 
other  subjects  of  practical  interest,  together  with  (in  the  higher  schools) 
the  elements  of  drawing,  of  agriculture,  and  (for  females)  of  embroidery. 
To  this  nothing  exists  equal  in  Great  Britain,  and  scarcely  in  Europe; 
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and,  moreover,  in  what  are  called  the  Model  Schools,  originally  intended 
as  model  primary  schools,  but  which  have  become  really  secondary  schools 
of  a  very  high  class-r-as,  for  instance,  in  Clonmel,  the  instruction  given 
famishes  the  sons  of  the  middle  class  with  the  best  and  most  practical 
education  that  can  be  had  anywhere  for  a  mercantile  career,  where  the 
parents  do  not  propose  putting  the  boy  through  a  complete  University 
course. 

The  facilities  for  imparting  industrial  instruction  do  not,  however,  cease 
with  the  primary  or  model  schools:  special  provisions  have  been  made  in 
the  constitution  of  the  Queen's  University,  and  of  the  colleges  belonging 
to  it,  for  providing,  in  two  very  important  departments,  the  means  of  in- 
struction, and  of  verifying  proficiency  by  University  examinations  and 
diplomas,  So  far  as  these  professional  courses  are  concerned,  a  means 
exists,  which  can  be  developed  hereafter  to  any  necessary  extent ;  and  the 
important  principle  has  been  conceded,  that  the  branches  of  industrial 
education  may  properly  take  their  place  in  a  University  course,  and  rank 
together  with  the  older  and  more  established  orders  of  University  degrees. 

There  is  still  another  means  of  industrial  education  already  in  some 
degree  existing  among  us,  and  which,  although  not  special  to  this  country, 
like  the  institutions  of  the  National  Schools  and  Queen's  University,  but 
only  here  as  a  part  of  the  general  arrangements  for  the  United  Kingdom, 
is  yet  so  fully  in  the  spirit  of  our  local  ideas,  and  so  much  in  harmony 
with  our  general  tastes  and  tendencies,  that  it  should  promise,  when  well 
organised,  to  yield  the  most  abundant  and  most  profitable  fruit.  We  refer 
to  the  means  of  education  in  industrial  art — in  design  and  decoration,  in 
architecture,  and  finally,  in  all  that  range  of  subjects  which  extend  from 
the  purely  intellectual  conceptions  of  ideal  art  to  the  merely  utilitarian  con- 
struction of  material.  Few  would  be  disposed  to  question  the  general 
diffusion  among  our  people  of  an  appreciation  of  artistic  propriety — of 
taste  in  disposition  of  forms  and  arrangement  of  colours,  which  is  not  so 
generally  found  in  the  sister  kingdom;  and  we  have  every  hope  that,  by 
means  of  the  Schools  of  Design  already  in  action,  and  by  such  further 
development  in  that  branch  as  may  be  found  expedient,  our  national  capa- 
bilities may  be  rendered  fully  available  for  advancement  in  the  various 
departments  of  industry  in  which  a  large  proportion  of  tho  value  of  the 
product  depends  upon  the  artistic  excellence  of  its  design,  in  construction 
or  decoration,  in  form  or  colour.  And  if  we  run  our  eye  over  any  cata- 
logue of  industrial  objects,  we  shall  find  that,  by  this  one  department  of 
education  alone,  a  means  of  honourable  and  remunerative  employment  of  a 
very  high  character,  would  be  opened  to  our  artizan  and  middle  class,  to 
an  almost  unlimited  extent. 

In  addition  to  those  means  of  instruction  which,  extending  through  the 
country  at  large,  and  to  be  regarded,  although  collaterally,  of  great  value  for 
industrial  objects,  arc  so  principally  by  their  action  on  general  education,  and 
by,  therefore,  preparing  tho  soil  for  more  special  and  deeper  cultivation,  we 
have  in  the  metropolis  of  Ireland  also  institutions  which  have  borne  excellent 
fruit,  and  have  exercised  no  slight  influence  on  tho  industrial  position  to  which 
Ireland  has  already,  even  under  so  very  many  disadvantages,  attained,  and 
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from  which  may  be  expected,  in  their  several  departments,  even  still  more 
beneficial  results.  The  industrial  and  artistic  spirit  which,  paralyzed  for  so 
many  years  by  the  absorption  of  all  public  energy,  and  public  attention,  in 
the  chaos  of  abstract  political  debate,  had  almost  totally  died  out,  was  in  a 
material  degree  preserved,  and  prepared  for  its  invigorated  revival,  by  the 
popular  exhibitions  which,  from  time  to  time,  were  held  by  the  Royal 
Dublin  Society.  In  the  same  institution  also  considerable  energy  has  been 
displayed  in  the  organization  of  a  museum  of  agricultural  objects,  whilst 
the  illustration  of  the  natural  sciences  in  the  Museum  of  Natural  History, 
and  in  the  Botanic  Garden  (as  well  by  its  beauty  as  its  associations,  one 
of  the  chief  ornaments  of  Dublin),  has  constituted  perhaps  the  most  popular 
and  entertaining  department  of  its  labours. 

To  the  Museum  of  Industry,  founded  by  Her  Majesty's  Government  in 
Dnblin  for  special  educational  objects  in  all  the  various  departments  of 
industry,  &c,  and  in  which  that  permanent  and  legitimate  exposition  of 
industrial  objects  is  to  be  carried  ont,  which  we  referred  to  in  the  com- 
mencement as  the  indispensable  corollary  and  sequel  to  popular  exhibitions, 
we  shall  not  here  more  particularly  refer  than  to  state,  as  we  have  done 
regarding  our  other  educational  establishments,  the  desirability  of  such 
development  as  will  secure  that  the  proper  objects  shall  be  efficiently 
carried  out,  and  the  imperative  necessity  for  hearty  and  mutual  co-opera- 
tion on  the  part  of  every  institution,  and  every  person  engaged  in  this  great 
and  beneficial  work.  And  it  is  fortunate  for  the  industrial  and  educational 
progress  of  the  country  that  the  public  importance  of  the  subject  has  made 
itself  so  sensibly  felt,  that  a  new  department  of  the  Government  has  been 
formed  for  the  special  administration  of  those  branches  of  tho  public  service 
under  the  Board  of  Trade.  We  may  hence  have  every  hope  that  whilst 
the  unity  and  responsibility  of  control  indispensable  in  the  management  of 
institutions  supported  either  wholly  or  partially  from  the  public  funds, 
may  be  steadily  maintained,  there  may  be  expected  to  result  for  the  special 
institutions  of  all  classes  engaged  in  tho  work  of  industrial  education  more 
useful  co-operation  among  themselves — a  more  sustained  energy  in  their 
action,  and  greater  efficiency  and  in0uence  in  their  results,  whereby  will 
naturally  result  a  more  just  and  more  general  appreciation  by  the  public  of 
the  actual  excellencies  of  each,  and  a  more  certain  rccoguition  and  reward 
to  those  who  have  been  the  agents  of  success,  and  who  are  entitled  to  the 
fair  rewards  of  their  honourable  exertions. 
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Art.  II. — The  Undeveloped  Resources  of  Ireland,  No  I. — On  the  Ap- 
plication of  Fish  Offal  and  Marine  Exuvice  to  the  Manufacture  of 
Artificial  Manure.    Br  William  K.  Sullivan. 

An  opinion  has  Utterly  been  gaining  ground,  that  ammonia,  or  substances 
which  yield  it  by  decomposition,  is  a  far  more  important  element  of  manures 
than  the  mineral  ingredients;  nay  more,  that  the  nitrogenous  element  alone 
is  of  importance,  and  that  the  other  constituents,  with  perhaps  the  excep- 
tion of  phosphoric  acid,  may,  to  a  great  extent,  be  dispensed  with.  With- 
out going  this  length,  or  indeed  entering  upon  such  theoretical  considerations 
at  all,  there  now  exists  no  doubt  that  ammonia,  in  some  form,  especially 
at  the  moment  when  it  is  disengaged  from  decomposing  animal  substances, 
is  one  of  the  most  efficacious  means  of  increasing  the  gross  weight  of  a 
crop,  as  well  as  of  improving  its  quality.  If  proof  were  required,  we  would 
certainly  have  it  in  the  enormous  quantities  of  guano  which  are  every  year 
introduced  into  these  countries.    Every  island  on  the  coasts  of  Africa  and 
America  has  been  ransacked,  and  the  accumulated  deposits  of  ages  borne 
away  in  a  few  months,  by  fleets  of  vessels,  whose  united  tonnage  was  equal 
to  the  mercantile  navies  of  many  considerable  states.    The  supplies  of  this 
valuable  substance  are  gradually  becoming  scarcer ;  and,  even  if  a  supply 
could  now  be  had  equal  to  the  maximum  importation  of  a  few  years  since 
— which  may  be  taken  at  about  200,000  tons,  value  perhaps  one  million 
and  a  half  sterling — it  cannot  be  considered  a  good  principle  to  seek  for 
the  means  of  renewing  the  fertility  of  our  soil  in  distant  regions  of  the 
earth,  until  we  have  exhausted  all  our  home  resources.    The  beautiful 
researches  of  the  French  chemist  Balard  have  already  opened  up  a  new 
field  in  the  ocean  for  supplying  potash  to  our  manufactures,  which  had 
already  begun  to  feel  a  scarcity  of  that  article,  from  the  rapid  destruction 
of  the  forests  of  America  and  Russia,  and  the  gradually  increasing  demand 
for  it.    May  not  the  ocean  also  supply  us  with  a  substitute  for  guano  ? 
Undoubtedly  it  may  ;  and  one,  too,  to  the  supply  of  which  there  may  be 
said  to  be  no  limit — and  that  substitute  is  Fish. 

Whenever  extraordinary  shoals  of  fish  have  visited  our  coasts,  the  super- 
fluous portion,  which  could  not  be  consumed  as  food,  has  been  employed 
to  manure  patches  of  land,  and  always  with  the  best  results;  and  the 
offal  of  curing-houses,  in  all  countries,  is  applied  to  the  same  purpose. 
The  supply  thus  obtained  is,  however,  very  trifling  and  variable.  In  all 
tho^  cases,  too,  the  fish  is  employed  in  its  natural  state;  but  it  is  evident 
that,  however  large  the  supply  might  be,  it  is  only  some  small  tracts  along 
the  coasts  which  could  be  benefited  by  fish  manure,  unless  we  could  con- 
vert it  into  a  portable  substance,  which  might  be  kept  until  it  was  required 
for  use.  The  conditions  which  require  to  be  fulfilled  in  order  that  the 
manufacture  of  such  an  article  be  successful,  arc  the  following: — 1.  That 
fish  contain  in  abundance  those  elements  which  are  now  considered  most 
important  for  the  growth  of  plants ;  2.  That  the  process  of  producing  the 
man  ore  be  simple  and  inexpensive;  3.  That  an  abundant  supply  of  raw 
material  be  always  to  be  had,  and  at  a  sufficiently  moderate  price.  The 
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object  of  the  prcseut  paper,  then,  is  to  examine  how  far  the  fulfilment  of 
these  conditions  is  practicable.  We  shall  therefore,  in  the  first  place, 
consider  the  first  condition — Does  fish  contain  the  elements  of  a  valuable 
manure? 

Animals  consist  essentially  of  four  classes  of  substances: — water;  fats 
or  oils;  earthy,  or  mineral,  ingredients  abounding  most  in  the  skeleton; 
and  a  series  of  bodies,  very  analogous  in  composition,  containing  nitrogen, 
and  capable,  under  certain  conditions,  of  giving  off  this  nitrogen  in  the 
form  of  ammonia,  one  of  those  conditions  being  putrefaction.  In  animal 
matter,  in  its  natural  condition,  the  water  forms  by  far  the  largest  part ; 
the  proportion,  however,  varies  within  certain  limits,  being  sometimes  so 
high  as  75  per  cent.,  and  in  other  cases  so  low  as  64  or  65  jfer  cent. 
The  oil  or  fat  is  also  very  variable,  forming  but  a  very  small  proportion  in 
some  animals,  whilst  in  some  fishes  it  not  unfrcquently  constitutes  one- 
fifth  of  the  whole  mass.  It  even  varies  at  different  ages,  at  different 
seasons,  and  under  different  circumstances;  thus  eels,  sprats,  and  herrings 
are  very  rich  in  oil  in  the  commencement  of  their  respective  seasons, 
whilst  towards  the  end  of  it  they  yield  but  little.  There  is  also  consider- 
able variations  in  the  amount  of  mineral  ingredients,  depending  upon  the 
size  of  the  skeleton,  and  even  upon  the  materials  of  which  it  is  composed; 
for  all  skeletons  are  not  equally  rich  in  bone  earth — the  cartilaginous  fishes, 
such  as  the  various  kinds  of  shark,  angel  fish,  dog  fish,  &c,  containing 
very  little.  It  is  unnecessary  to  add  that  the  fourth  class  of  substances 
must  vary  similarly.  As  our  present  object  has  reference  to  fish  only,  we 
shall  confine  our  remarks  to  that  kind  of  animal  matter.  Unfortunately 
there  have  been  but  few  analyses  of  entire  fishes  made  from  this  point  of 
view;  indeed,  we  can  only  refer  to  those  of  sprats,  made  by  Professor 
Way,  and  those  of  herrings  by  ourselves,  the  results  of  which  arc  contained 
in  the  following  table:  — 

Sprats  of  1847.        Sprats  of  1860.  Herrings. 
Water  6460  6365  67*447 

Oil  19-50  18-60  13-770 

Dry  nitrogenous  matter      13  78  15  65  16%'i73 

A»h    .  2  12  2  10  2-408 


100  00  100  00  100  000 

As  the  value  of  any  manure  can  only  depend  upon  the  quantity  of 
solid  matter  which  it  would  yield  when  perfectly  dried,  we  need  not  take 
the  amount  of  water  in  the  preceding  estimate  into  account  The  valuable 
portion  of  a  mass  of  fish  will  therefore  consist  of  oil,  nitrogenous  matter, 
and  ash,  or  mineral  matter.  Oil  is  a  very  questionable  manure,  notwith- 
standing the  opinions  quoted  by  Professor  Johnston,  in  his  Lectures  on 
Agricultural  Chemistry,  which  tend  to  show,  that  coarse  fish  oil,  when 
employed  as  a  compost  with  earth  and  wood  ashes,  or  when  employed 
with  bones  and  pigeons1  dung,  increased  the  gross  weight  of  the  turnip 
crop.  From  the  loose  way  in  which  agricultural  experiments  are  usually 
conducted,  much  reliance  cannot  be  placed  upon  such  statements.  Oil  is, 
however,  a  very  valuable  substance,  and  there  is  an  almost  unlimited  de- 
mand for  it,  for  other  purposes  than  for  manure.    In  the  manufacture  of 
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a  portable  manure,  the  oil  should  therefore  be  removed,  and  would,  in  the 
case  of  herrings,  sprats,  and  other  oily  fish,  form  a  very  valuable  item. 
The  parts  of  the  fish  which  could  be  used,  therefore,  as  manure,  would  be 
the  nitrogenous  matter,  and  the  ash  or  mineral  ingredients,  the  chemical 
nature  of  which  we  shall  now  consider. 

The  constitution  of  that  part  of  the  fish  which  we  have  termed  nitro- 
genous matter,  and  which  consists  of  the  muscular  and  cellular  tissues — 
the  whole  framework,  in  fact,  of  the  animal — is  practically  the  same  as 
that  of  the  flesh  of  the  mammalian  animals.  It  consists,  like  it,  of  four 
elements,  one  of  which  is  nitrogen.  This  element  is  eliminated,  during  the 
putrefaction  of  animal  substances,  in  the  form  of  ammonia,  which,  as  our 
readers  will  have  gathered  from  our  previous  observations,  is  perhaps  the 
most  important  substance  required  for  the  food  of  plants.  To  judge, 
therefore,  of  the  value  of  the  nitrogenous  part  of  fish,  we  should  know  the 
quantity  of  nitrogen  which  it  contains;  and  from  this,  by  a  simple  calcu- 
lation, we  can  deduce  the  quantity  of  ammonia  which  it  will  yield. 
According  to  the  analyses  of  Schlossberger  ami  Kemp,  the  dried  residuo 
of  the  fishes  examined  by  them  contained  the  following  per-ccntage  of 
nitrogen : — 

Herring  .  14*48     I      Flounder  .  .       14  28 

Haddock  14*64     I      Skate      .      .      .  1539 

According  to  Way,  the  same  part  of  the  sprat  contained  1 1*53  per  cent ; 
and  my  own  analyses  of  the  nitrogenous  part  of  the  herring  gave  14*740, 
or  about  the  same  as  that  found  by  Schlossberger  and  Kemp.  These  results 
w  ould  correspond  to  1*94  per  cent  of  nitrogen  in  raw  sprats,  and  to 
2*768  in  raw  herrings. 

The  skeletons  of  fish,  like  those  of  the  higher  order  of  animals,  contain 
a  very  large  proportion  of  bono  earth,  or  phosphate  of  lime,  and  hence 
that  substance  must  form  a  very  important  element  of  the  ash  left  on  in- 
cinerating a  mass  of  dried  fish ;  because  the  mineral  ingredients  contained 
in  the  soft  parts  of  the  animal  bear  but  a  small  proportion  to  the  whole 
mass  contained  in  some  skeletons.  Accordingly,  Way  found  that  the  ash 
of  the  sprat  of  1847  contained  43*52  per  cent.,  and  those  of  1848,  40*49 
per  cent  of  phosphoric  acid;  and  I  found  in  that  of  herrings  46*817. 
The  whole  of  this  phosphoric  acid  did  not,  however,  exist  in  the  fish  as 
bone  earth,  part  of  it  being  present,  as  phosphate  of  soda,  in  the  blood, 
and  as  phosphate  of  potash  in  the  juices  of  the  flesh.  A  certain  portion 
of  phosphorus  is  also  found,  in  other  states  of  combination,  in  fish,  but,  its 
quantity,  being  small,  may  be  neglected  here.  Next  to  ammonia,  phos- 
phoric acid  appears  to  be  the  substance,  which  experience  has  established, 
to  have  most  effect  as  a  manure;  the  mineral  constituents  of  fish  must 
therefore  be  of  great  value,  from  the  quantity  of  phosphoric  acid  existing 
in  them.  Next  in  the  order  of  importance  to  phosphoric  acid  as  a  manure 
comes  potash;  and  as  that  substance  is  found  in  plants,  combined  to  a 
large  extent  with  potash,  the  phosphate  of  potash  existing  in  fish  would 
undoubtedly  constitute  one  of  the  most  active  ingredients  iu  a  manure 
made  with  fish.  The  phosphates  would,  however,  form  one  of  the  most 
variable  elements  of  such  a  manure,  for  the  reasons  already  stated;  and 
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especially  where  the  offal  of  curing-houses,  or  the  soft  marine  animals, 
such  as  the  star-fish,  medusa,  cephalopada,  &c,  would  enter  to  any  great 
extent  into  its  composition. 

Like  all  other  manures,  that  made  from  fish  would  therefore  vary  to  a 
certain  extent;  but,  bearing  this  in  mind,  we  may  for  our  present  object 
take,  as  the  type  of  the  most  superior  kind,  that  which  could  be  produced 
from  herrings.  Basing  our  calculations  upon  the  analysis  given  above,  we 
shall  suppose  100  tons  to  be  boiled  up,  so  as  to  separate  the  whole  of  the 
oil,  and  that  the  residual  matter  was  dried  down,  so  as  to  form  a  solid 
mass  containing  about  10  per  cent,  of  water,  we  would  have  20*659  tons 
of  solid  manure,  and  13*77  tons  of  oil.  The  composition  of  this  manure 
would  be  represented  thus: — 

Water  10-000 

Animal  matter   78  342 

Ash  11638 

100000 

This  animal  matter  would  contain  13*398  parts  of  nitrogen,  which  by 
its  decomposition  would  yield  16*266  parts  of  ammonia.  Of  the  ash, 
5*457  would  be  phosphoric  acid,  a  quantity  which  would  be  equivalent  to 
11*171  of  bone  earth. 

To  understand  the  value  of  these  numbers,  it  is  necessary  to  compare 
them  with  the  results  of  the  analyses  of  some  manures,  the  commercial 
value  of  which  is  well  understood,  such  as  guano.  It  being,  however,  a 
substance  of  very  variable  composition,  even  when  taken  from  the  same 
mass,  we  can  only  compare  the  average  composition  as  deduced  from  a 
great  number  of  analyses.  The  following  are  the  mean  results  of  a  great 
number  of  such  determinations  made  by  Professor  Way,  Dr.  Urc,  and  Mr. 
Teschemacher,  and  collected  by  the  former  gentleman,  in  his  very  admir- 
able paper  in  the  Journal  of  the  Royal  Agricultural  Society  of  England, 
for  July,  1849:— 

Number  of  specimens  Per-centajte  of  Per-oenta(je  of 


Peruvian  ...  32  17*41  24*12 

Ichaboe     ...  11  7*30  30*30 

Patagonian  14  2*54  44*60 

SaldauhaBay  20  1*62  56  40 

In  comparing  these  numbers  with  those  representing  the  composition  of 
the  fish,  we  find  that  one  ton  of  the  dried  matter  of  the  latter  would  be 
capable  of  yielding  nearly  as  much  ammonia  as  one  ton  of  Peruvian 
guano,  and  double  as  much  as  Ichaboe — the  fish  manure  giving  not  quite 
half  the  amount  of  bone  earth  in  the  former  guano,  and  but  little  more 
than  one-third  of  that  in  the  latter.  To  form  a  just  comparison  between 
dried  fish  and  guano,  we  must  take  into  account  the  fact,  that  a  large  part 
of  the  nitrogen  existing  in  the  latter  is  already  in  the  state  of  ammonia; 
whilst  in  the  fish  manure  there  would  bo  no  ready  formed  ammonia.  In 
all  cases,  therefore,  where  it  would  be  desirable  to  have  a  manure  produce 
immediate  effect,  guano  would  bo  superior  to  fish  manure ;  but  the  latter, 
producing  ammonia  only  by  slow  decomposition,  would  be  preferable  where 
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a  permanent  improvement  of  the  soil  would  be  the  object.  For  the  same 
reasons,  fish  manure  would  be  better  adapted  to  light  sandy  soils,  de- 
ficient in  those  peculiar  silicates,  which  Professor  Way  has  shown  to  be 
so  indispensable  an  ingredient  of  soils,  as  absorbents  of  ammonia.  Kich 
cultivated  clay  soils  abound  in  them;  and  hence,  when  guano  is  applied  to 
land  of  this  description,  the  soil  is  capable  of  appropriating  the  whole  of 
the  free  ammonia  in  the  manure.  But  light  arenaceous  soils,  under  the 
same  circumstances,  would  not  be  able  to  do  so  to  the  same  exteut,  and  a 
part  of  it  might  consequently  be  lost;  fish  manure,  on  the  other  hand, 
would  give  off  its  ammonia  so  slowly  that  the  soil  would  always  be  in  a 
fit  condition  to  take  it  up  as  rapidly  as  it  would  be  formed.  Although  we 
have  stated  this  objection,  which,  in  the  absence  of  decisive  experiments, 
might  be  reasonably  urged,  we  do  not  believe  it  would  materially  affect  the 
value  of  fish  as  a  manure — a  point  which  we  believe  to  have  established  in 
the  preceding  observations. 

The  second  question  to  be  considered  is,  whether  a  portable  manure, 
possessing  the  valuable  properties  of  fish,  could  be  made  from  it  by  some 
simple  process?  Before  answering  this  question,  it  may  perhaps  be  desir- 
able to  notice  the  attempts  formerly  made  in  this  direction.  So  early  as 
1672,  a  company  was  formed  in  France,  under  the  auspices  of  Colbert,  to 
which  great  privileges  were  accorded,  for  the  manufacture  of  fish  oil. 
That  company  had  stations  at  Dieppe,  Fecamp,  and  Sainte  Valcry,  and 
curiously  enough,  it  was  proposed  to  convert  the  residue  left  after  the 
extraction  of  the  oil  into  a  manure,  The  advantages  promised  were  not, 
however,  realised,  and  in  a  short  time  the  company  disappeared ;  but  the 
remembrance  of  its  ill  success  remained  to  prevent  what  was  good  in  the 
project  from  being  carried  out,  and  accordingly  the  idea  was  barren.  In 
1 750,  a  Swedish  nobleman,  named  Cah  in  an,  struck  with  the  advantages 
which  the  manufacture  of  the  oil  of  herrings,  which  he  had  seen  a  person 
of  the  name  of  Bauer  prepare  for  his  own  use,  would  be  likely  to  confer 
upon  the  fisheries  of  his  country,  spared  no  expense  or  trouble  to  establish 
it  At  first  only  the  gills,  intestines,  and  other  offal  obtained  in  curing 
the  herrings,  were  employed ;  but  the  oil  thus  prepared  having  found  a 
ready  market,  and  immense  numbers  of  herrings  frequenting,  at  that  time, 
the  coasts  of  Sweden,  it  was  decided,  in  1 776,  to  boil  the  entire  fish. 
The  new  manufacture  having  proved  successful,  the  number  of  boiling- 
houses  increased,  so  that  already,  in  1783,  there  were  more  than  200 
established  on  the  rocks  bordering  the  coast  between  Gothemburg  and 
Stranistadt.  Some  idea  may  be  formed  of  the  extent  of  the  trade,  when 
it  is  stated  that,  in  1781,  the  total  quantity  of  herrings  taken  amounted  . 
to  about  400,000  tons;  of  which  136,649  barrels,  of  1200  each,  were 
exported,  as  cured  herrings,  to  the  Mediterranean,  Madeira,  &&,  the  greater 
part  of  the  remainder  having  been  boiled  down  for  oil 

The  process  employed  to  extract  the  oil  of  herrings  was  exceedingly 
simple.  The  fish  were  boiled  during  five  or  six  hours  in  large  copper 
caldrons,  with  constant  stirring,  until  they  were  reduced  to  a  kind  of  paste; 
after  which  the  fire  was  extinguished,  some  cold  water  added,  and  the 
whole  allowed  to  rest  for  two  or  three  hours.    The  oil  which  floated  to 
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the  surface  was  removed,  filtered  through  woollen  bags,  allowed  to  deposit 
any  suspended  matter,  and  again  filtered  and  barrelled.  If  the  boiling  had 
been  carried  on  too  long,  the  oil  was  found  to  be  more  or  leas  brown; 
when  properly  done,  however,  it  was  limpid,  colourless,  and  in  large  quan- 
tity, like  good  olive  oil.*  The  mass  remaining  in  the  boiling-pans  was 
called  by  the  Swedes  trangrumt  and  was  considered  by  them  an  excellent 
manure,  for  which  purposo  it  was  used  along  the  coast.  The  greater  part 
of  it  was,  however,  at  first  thrown  into  the  sea,  because,  independent  of 
the  fact  that  the  true  valno  of  artificial  manure  was  not  then  understood, 
it  would  not  pay  to  transport  it  inland,  from  the  condition  of  the  roads. 
Shortly  after  1783,  the  herrings  began  to  diminish  on  the  coast  of  Sweden, 
owing  to  the  mode  in  which  they  were  caught  The  whole  western  coasts 
of  Sweden  and  Norway  are  deeply  indented  with  fiords  or  creeks,  into 
which  the  herrings  swarmed  as  into  a  bag,  and  where  the  whole  mass  was 
taken  by  barring  the  mouth  with  a  great  net.  The  fishermen,  however, 
did  not  attribute  the  departure  of  the  herrings  from  their  coast  to  the  real 
cause,  but  decided  that  it  must  be  the  trangrum  thrown  into  the  sea. 
Accordingly,  the  Government,  influenced  by  the  continual  complaints, 
directed  that  it  should  be  removed  inland  and  buried.  The  great  expense 
of  this  operation — of  which  we  may  judge  when  it  is  told  that  30,000  tons 
of  trangrum  were  annually  buried — added  to  the  gradual  diminution  of  the 
shoals  of  herrings,  gave  a  final  blow  to  the  manufacture;  so  that,  in  1799, 
the  herring  fishery  scarcely  supplied  the  home  demand  for  cured  fish,  and 
the  exportation  was  forbidden ;  in  1 800,  there  was  an  importation  from 
Scotland,  which  continues  still.  The  manufacture  of  herring  oil  was  not, 
however,  at  any  time  completely  extinct  in  Sweden;  the  trangrum  resulting 
from  the  little  that  is  prepared  is  used  as  a  manure,  sometimes  mixed  with 
clay,  and  sometimes  with  charred  sea-weed. 

Many  years  ago,  Noel  de  la  Moriniere  suggested  the  idea  of  building 
large  vessels, 'and  sending  them  to  the  fishing  grounds,  provided  with  boiling 
pans,  by  which  large  quantities  of  oil  could  be  prepared,  at  the  same  time 
that  the  whole  of  the  trangrum  might  bo  brought  back,  and  employed  as 
we  now  use  guano.  M.  Valenciennes,  the  distinguished  naturalist,  who 
mentions  this  proposition  of  De  la  Moriniere,  records  his  opinion  in  its 
favour.  So  also  does  another  competent  authority,  M.  Quatrefoges,  who 
recommends  that  the  trangrum  should  be  pressed,  to  get  rid  of  the  liquid 
portion,  and  the  solid  cakes  dried  in  a  current  of  air  produced  by  the  same 
fire  used  in  heating  the  boiling  coppers.  We  are  also  aware  of  some  trials 
which  have  been  made  in  Holland  to  prepare  a  portable  manure  from  fish, 
but  cannot  speak  of  its  success.  In  England,  also,  several  patents  have 
been  taken  out  for  the  same  purposo,  but,  from  some  cause  or  other,  have 
not  been  successful.  About  four  years  ago  a  process  was  mentioned  to  us 
to  convert  waste  fish  into  a  sort  of  guano,  which  consisted  in  boiling  the 
fish  in  a  pan  with  some  sulphuric  acid,  and  separating  the  oil  which  floated 

*  Sur  la  fabrication  de  Itiuile  de  harcng  a  la  maniere  des  Suedois — Memoire 
inedit  de  Noel  dc  la  Moriniere — quoted  in  the  Hi«toire  Naturelle  du  Hareng,  par 
M.  Valenciennes  (forming  part  of  vol.  xx.  de  VHistoire  Naturelle  des  Poissons, 
par  MM.  G.  Cuvier  et  A.  Valenciennes). 
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on  the  surface,  pressing  the  residue  so  as  to  obtain  it  in  the  form  of  cakes, 
or  adding  lime  to  neutralise  the  acid  and  absorb  the  water,  and  then  fully 
drying  the  resulting  mass  in  a  current  of  hot  air.  Charred  peat  and 
charred  sea-weed  were  also  employed,  and  even  burnt  clay.  Many  of  our 
readers  will  perceive  that  this  is  identically  the  same  process  as  that 
recently  patented  by  another  person,  and  of  which  we  shall  have  occasion 
to  speak  subsequently.  Any  of  these  processes  is  exceedingly  simple;  so 
much  so,  indeed,  that  a  capital  of  a  few  hundred  pounds  would  be  quite 
sufficient  to  enable  a  person  of  energy  to  set  up  a  small  factory,  and  manu- 
facture the  manure. 

At  the  time  the  process  above  mentioned  was  brought  under  our  notice, 
we  obtained  some  samples  of  the  manure  made  by  it,  which  were  analysed. 
We  shall  give  here  the  results  of  our  examination : — 


Yish  manure. 

No.  t  No.  *. 

Water                                          8  844  10147 

Animal  matter         .       .       .       53  270  69  704 

Ash                                          37-880  18-627 

Oil  —  6-52*2 


10000  100-00 
The  ash  of  No.  1 ,  which  was  made  from  fish  offal,  contained  8*036  per 
cent,  of  phosphoric  acid,  which  would  represent  8*044  per  cent,  in  the  ma- 
nure, which  in  its  natural  state  contained  6*452  per  cent  of  nitrogen.  This 
sample  was  made  by  absorbing  the  liquid  with  lime;  hence  the  large  per- 
centage of  ash.  The  ash  of  No.  2,  which  was  made  from  sprats  by  simply 
pressing  the  mass  formed  by  the  action  of  sulphuric  acid  upon  the  fish,  and 
air  drying  it,  contained  31*804  per  cent,  of  phosphoric  acid,  equivalent  to 
4*333  per  cent  in  the  manure ;  and  the  animal  matter  contained  in  its  natural 
state  10*697  per  cent,  of  nitrogen.  Judging  these  specimens  by  the  same 
standard  which  we  have  already  applied  to  guano,  the  available  ammonia 
and  bone  earth  would  be  as  follow: — 

No.  1.  No.  i. 

Ammonia  ....  7*832  12*985 
Bone  earth      ....        6*230  8*871 

Several  samples  of  the  substance  known  as  "  Pettitt's  guano"  have  been 
analysed  by  Professor  Way  and  Mr.  Louis  Thompson;  and  as  this  sub- 
stance is  a  fish  manure,  made  by  exactly  the  same  process  as  the  specimen 
just  mentioned,  we  shall  quote  the  results  obtained  in  ono  or  two  cases,  by 
way  of  comparison  to  our  own.  No.  1  was  analysed  by  Way,  and  No.  2 
by  Thompson: — 

No.  s. 

Organic  matter        .       .  85*73 

Ash  10*72 

.       .       .       .  355 


Water      ....  4-93 

OU  8-42 

Organic  matter  and  salts  of 

ammonia       .       .       .       84  94 

Sand,  &c   1-35 

Phosphate  of  lime  .  .  0  39 
Phosphate  of  potash  and  *oda, 

with  a  little  chloride  of  sodium  3  07 
Sulphates  of  potash  and  soda       1  30 

100-00 


10000 
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The  quantities  of  ammonia  and  bone  earth  which  these  two  specimens 
would  be  capable  of  yielding,  may  be  represented  by  the  following 
numbers : — 

No.  L  No.  2. 

Ammonia  .      .       16*78  per  cent.       1 1  73  per  cenf. 

Bone  earth  .      .      .        3  36     „  9  25  „ 

The  quantity  of  ammonia  in  No.  1  approaches  so  near  the  theoretic 
quantity  already  calculated  for  manure  made  from  herrings,  and  the  large 
quantity  of  alkaline  salts  which  it  contained,  lead  us  to  the  conclusion  that 
the  boiled  fish  was  simply  dried  down,  and  not  pressed ;  for  otherwise  the 
greater  part  of  the  soluble  salts  would  be  removed  in  the  liquid  pressed 
out,  a  large  part  of  the  phosphoric  acid  would  also  be  lost;  the  small 
per-centage  of  the  latter  substance  is,  however,  against  this  view;  whilst 
No.  2,  on  the  contrary,  appears  to  have  been  pressed.  The  first  was 
probably  made  from  herrings,  and  the  second  from  sprats;  and  will  there- 
fore represent,  the  former,  the  dried  herring  manure  already  mentioned, 
and  the  latter,  the  sprat  manure  analysed  by  ourselves. 

Perhaps  the  best  way  of  judging  of  the  value  of  a  manure  is  to  submit 
it  to  a  money  test  The  usual  method  adopted  in  the  case  of  guano  is  to 
calculate  the  number  of  pounds  of  ammonia  and  of  bone  earth  which  they 
would  yield,  and  to  estimate  the  former  at  sixpence  per  pound,  which  is 
about  the  usual  commercial  price  of  that  substance  in  the  condition  of 
sulphate  of  ammonia,  and  the  bone  earth  at  three  farthings  per  pound.  In 
order  that  the  reader  may  have  a  clear  idea  of  the  relative  values  of  guano 
and  fish  manure,  we  shall  give,  in  the  following  table,  an  estimate  founded 
upon  the  amount  of  ammonia  and  bone  earth  in  each  of  the  principal 
guanos  which  are  known  in  commerce,  deduced  from  the  average  results  of 
the  analyses  of  those  articles  already  given ;  and  also  the  quantities  con- 
tained in  the  samples  of  fish  manure  which  we  have  ourselves  analysed, 
calculated  upon  the  basis  just  assumed: — 


Value  per  ton,  assuming  the  whole  of  the  nitrogen  to  produce  ammonia  worth  6d.  per 
lb.,  and  the  wliole  of  the  phosphoric  acid  to  be  bone  earth,  worth  \d.  per  lb. 

£  s.  d. 

Peruvian  guano  117  9 

Ichaboe  6   4  1} 

Patagonian  4  10  !>? 

Saldanha  Bay  4  17  0» 

Manure  from  dried  herrings  after  separation  of  oil  .        9  17  9$ 

Manure  from  fish  offal,  made  with  sulphuric  acid  and  lime     .        4  16  5§ 
Manure  from  sprats,  made  with  sulphuric  acid  and  simple  pressure  7  17  9 

The  specimens  of  Pettitt's  guano,  analysed  by  Professor  Way,  would 
have  about  the  value  of  the  dried  herrings;  and  that  analysed  by  Thompson 
would  perhaps  be  worth  the  same  as  that  from  sprats. 

Assuming  that  we  have  established  the  facts,  that  fish  contains  all  the 
elements  which  constitute  a  manure  similar  to  guano,  and  that  it  may  be 
readily  converted  into  such  substance  by  simple  means,  we  have  next  to 
see  what  would  bo  the  probable  expense  of  producing  one  ton  of  the 
manure.    One  of  the  chief  elements  in  the  cost  of  production  of  such  an 
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article  would  undoubtedly  be  the  price  of  the  raw  material,  and  this  would 
to  a  great  extent  depend  on  the  supply.  According  to  a  little  pamphlet, 
which  accompanied  a  sample  of  fish  manure  placed  in  the  Dublin  Exhibition, 
two  tons  of  fish  are  assumed  to  produce  one  ton  of  manure.  If  our  readers 
will  refer  to  our  previous  observations,  and  especially  to  the  analyses  of 
herrings  and  sprats,  they  will  find  that  raw  fish  contains  nearly  70  per 
cent  of  water;  or,  taking  herrings  as  the  type,  we  have,  in  round  num- 
bers, 67  per  ceDt-  0I*  water.  Now  two  tons  of  herrings  dried  into  one  ton 
of  manure,  would,  it  appears  to  as,  contain  33  J  per  cent  of  water;  but 
the  analyses  quoted  in  the  same  pamphlet,  in  the  table  where  the  fish 
manure  is  compared  with  guano,  represent  the  former  article  as  containing 
very  little  water — in  one  case,  indeed,  none  at  all — the  highest  being  4*93 
per  cent.  It  is  quite  clear,  therefore,  that  two  tons  of  fish  would  not 
produce  one  ton  of  a  manure  equal  to  guano.  There  is  another  fact,  too, 
which  we  must  remember — namely,  that  if  oily  fish  be  employed  to  make 
man  tire,  without  separating  the  oil,  the  quantity  of  ammonia  which  a  ton 
of  the  manufactured  article  would  be  capable  of  yielding,  and,  we  may  add, 
of  phosphoric  acid  and  potash  also,  would  be  diminished  in  direct  propor- 
tion to  the  amount  of  oil  in  the  fish.  To  make  the  matter  more  intelligible, 
we  shall  select  an  example.  One  ton  of  the  sprats  of  1848  would  consist 
of  1425  lbs.  of  water  (rejecting  the  fractions  of  a  pound),  and  815  lbs.  of 
solid  matter,  of  which  there  would  bo  416  lbs.  of  oil  and  399  lbs.  of 
animal  matter.  Now,  if  wo  suppose  two  tons  of  such  fish  to  be  dried  into 
one  ton,  the  resulting  mass  wonld  consist  of  832  lbs.  of  oil,  610  lbs.  of 
water,  and  798  lbs.  of  solid  matter.  The  oil  and  water  could  scarcely  be 
considered  of  value  for  the  food  of  plants,  so  that  the  part  of  such  an 
article  which  would  possess  real  manuring  properties  would  form  little  more 
than  34  per  cent  of  the  whole.  One  ton  of  such  a  manure  would  be 
capable  of  yielding  about  87  lbs.  of  ammonia,  and  about  83  lbs.  of  bone 
earth ;  calculating  the  former  at  sixpence  per  lb.,  and  the  latter  at  three 
farthings,  the  commercial  value  of  such  a  manure  would  be  only  £2  Ss.  8jdL 
Now,  according  to  the  pamphlet,  which  is,  in  fact  a  sort  of  prospectus  of 
an  embryo  company,  the  raw  material  of  the  one  ton  of  manure  would  cost 
£4;  so  that  the  net  "profit"  of  the  manufacturers,  exclusive  of  the  cost 
of  manufacture  and  other  items,  would  be  a  loss  of  £1  1  la.  3£</. 

In  the  manufacture  of  fish  manure,  the  oil  should  always  be  separated, 
because  it  is  much  more  valuable  as  oil  than  as  manure.  Deducting  this 
constituent,  therefore,  whenever  it  may  occur,  it  would  require  four  and  a 
half  to  five  tons  of  raw  fish  to  produce  one  ton  of  a  manure  equal  to  the 
average  specimen  of  Peruvian  guano.  For  example,  100  tons  of  herrings, 
having  the  composition  shown  by  the  analysis  given  above,  would  yield  a 
little  more  than  20^  tons  of  a  manure  containing  10  per  cent,  of  water, 
or  about  one  ton  for  every  five  of  fish ;  and  supposing  the  whole  of  the  oil 
extracted  a  little  over  12  tuns  of  252  gallons  of  fish  oil.  The  manure 
thus  made  would  be  fully  worth  £8  per  ton;  and  if  we  assume  the  pro- 
duce of  the  oil  to  be  only  10  tuns,  the  value  of  the  manufactured  articles 
from  1 00  tons  of  good  herrings,  would  be,  in  round  numbers — 
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£  ».  d. 

20  tons  of  fi&h  manure,  at  £8  per  tun                   .       ICO  0  0 

10  ton*  of  fish  oil,  at  £29  10*.  per  tun                        295  0  0 

£455  0  0 

or  £4  11*.  per  ton  of  herrings.  This  sum  would  enable  a  manufacturer 
to  pay  £2  per  ton  for  his  herrings,  and  allowing  £1  for  manufacturing 
expenses,  wear  and  tear,  &c.,  would  leave  a  profit  of  £2  Is.  per  ton  of 
herrings  employed.  The  oil  contained  in  fish,  being,  however,  variable, 
diminishing  as  the  season  advances,  the  average  profit  for  an  entire  season 
would  be  much  less ;  perhaps  not  more  than  £1  could  be  realised  in  general, 
which  would  still  be  a  handsome  profit. 

I£  however,  the  fish  employed  contained  little  or  no  oil,  the  produce  of 
1 00  tons  would  not  give  more  than  £  1  12*.  per  ton  of  fish,  to  cover  the 
cost  of  raw  material,  fuel,  labour,  &c  Scarcely  any  fish,  however,  is 
completely  devoid  of  oil,  so  that  we  may  always  consider  that  100  tons  of  it 
would  contain  oil  enough  to  pay  for  the  expense  of  manufacture.  Allowing 
105.  per  ton  of  fish  as  profit,  which  would  be  £2  10$.  per  ton  of  manure, 
a  manufacturer  could  not,  therefore,  afford  more  than  22*.  per  ton  for  his 
raw  material;  but  with  a  profit  of  only  4*.  per  ton  of  fish,  or  £1  per  ton 
of  manure,  he  might  be  able  to  pay  £1  8s.  for  it.  But  could  he  get 
herrings  at  £2  per  ton,  and  waste  fish,  not  rich  in  oil,  at  say  £1  per  ton? 
This,  after  all,  is  the  chief  point  to  be  decided.  In  the  neighbourhood  of 
the  herring  fishing  stations,  a  considerable  quantity  of  offal,  consisting  of 
the  gills,  intestines,  <fcc.,  could  be  had — every  fourteen  barrels  of  fish  giving 
one  of  offal — and  quantities  of  the  herrings  themselves  might  occasionally 
be  obtained  at  that  price.  Another  source  of  supply  would  be  the  coarse 
fish,  such  as  conger,  skate,  dog  fish,  &c,  which  at  present  is  generally 
thrown  into  the  sea,  when  drawn  in  by  the  lines  or  nets,  but  which  would 
be  all  brought  ashore  if  there  was  a  market  for  it. 

During  the  herring  season,  on  the  western  coast  of  Ireland,  one  hundred 
herrings,  of  six  score*  can  be  purchased  for  sixpence.  A  ton  of  good 
medium  sized  herrings  would  consist  of  about  5600  fish,  which  would  give 
a  little  more  than  six  ounces  for  each  fish  in  its  fresh  state ;  at  the  price  just 
named,  therefore,  one  ton  of  herrings  could  be  purchased  at  about  £1  3*.  3a\ 
A  barrel  of  medium  sized  herrings  usually  contains  about  six  hundred  fish, 
hence  one  ton  would  give  about  eight  barrels,  and  100  tons,  800  barrels, 
which  could  be  sold  at  15*.  per  barrel,  at  least  Now,  let  us  see  what 
would  be  the  relative  value  of  100  tons  of  herrings  cured,  and  the  same 
quantity  converted  into  oil  and  manure: — 

100  tons  of  herring*,  supposed  to  yield  600  barrels  of  cured  £    ».  d. 

DBh,  at  15s.  per  barrel   GOO   0  0 

100  tons  of  herrings,  converted  into  oil  and  manure  as  already 

stated   45500 

Difference  in  favour  of  cured  fish   .  £145  0  0 

We  need  scarcely  tell  our  readers  that  the  expense  of  curing  one  ton  of 
herrings  would  not  exceed,  if  indeed  it  would  equal,  that  of  couvcrting 


Digitized  by  Google 


1854.] 


Artificial  Manurt  from  Fish  Offal. 


17 


them  into  manure.  If  these  numbers  are  correct,  and  there  is  no  doubt 
that  they  are  at  least  approximately  so,  two  facts  will  have  been  estab- 
lished— namely,  that  superior  fish,  like  herrings,  can  be  procured  ou  the 
coasts  at  a  sum  nnder  £2  per  ton ;  but  as  there  would  be  a  larger  profit 
derived  from  caring  them  than  converting  them  into  manure,  we  do  not 
conceive  that  it  would  be  an  improvement  to  make  the  latter,  whilst  oar 
fisheries  are  as  yet  unable  to  supply  the  demand  for  cured  fish. 

There  remains  now  to  consider  tho  other  source  of  supply — coarse  fish 
and  fish  offal.  If  herrings  cau  be  sold,  during  the  season,  at  the  low  price 
above  stated — and  we  have  known  them  to  be  sold  at  much  less — there 
can  be  no  reason  to  doubt  that  dog  fish,  the  carcases  of  the  sun  fish,  &c, 
could  be  had  for  £1  per  ton,  and  even  less.  But  what  quantity  of  this 
offal  could  be  had?  For  it  is  evidently  of  little  consequence  for  our  purpose 
if  we  could  obtain  herring  offal  or  coarse  fish  for  5*.  per  ton,  unless  the 
supply  was  such  as  would  render  the  manufacture  of  a  manure  possible. 
The  answer  to  this  question  depends  entirely  upon  the  mode  in  which  such 
a  branch  of  trade  would  be  carried  on.  If  by  an  individual,  we  are  con- 
fident that  enough  could  be  obtained  at  tho  principal  fishing  stations  around 
all  the  coasts  of  Great  Britain  and  Ireland  to  give  rise  to  a  valuable  branch 
of  manufacture.  If,  on  the  other  hand,  it  is  attempted  by  a  great  joint- 
stock  company,  the  supply  would  not  be  sufficient  for  the  scale  upon  which 
their  operations  should  be  conducted. 

We  believe  that  the  quantity  of  waste  fish,  animal  offal,  &c.,  which  the 
largest  of  the  fishing  stations  in  Ireland  could  supply,  would  not  be  equal 
to  100  tons  per  week  during  the  fishing  season,  and  would  not  perhaps  bo 
five  tons  for  the  smaller.  A  man  might  carry  on  a  small  manufacture  with 
from  10  to  20  tons  a  week;  but  we  believe  that  we  need  not  tell  our 
readers  that  a  joint-stock  company  is  not  the  sort  of  thing  adapted  to 
work  100  small  factories  scattered  along  the  coast,  the  average  annual  profit 
of  each  of  which  would  not  exceed  £100  or  £500 — a  sum  which  would  be 
a  handsome  income  to  an  individual  who  would  give  his  whole  time  to  it; 
but  which  would  scarcely  cover  the  expense  of  local  management,  not  to 
speak  of  town  offices,  directors'  salaries,  &c,  of  a  large  company. 

There  seems  to  be  a  strange  mania  for  inventing  new  modes  of  treat* 
ment  for  the  diseases,  moral  and  physical,  under  which  Ireland  suffers. 
Not  a  week  but  some  new  specific  is  announced.  Sometimes  it  is  of  a 
religions  character,  sometimes  political,  and  sometimes  industrial.  The 
public  is  much  better  acquainted  with  the  two  former  systems  than  with 
the  latter,  a  systematic  classification  of  which  is  most  desirable.  We  hope 
some  of  our  kind  medical  critics  will  take  the  subject  in  hand,  and  supply 
us  with  a  good  treatise  thereon.  Such  a  book  would  be  both  curious  and 
interesting,  aud  would  show,  in  a  most  striking  manner,  tbe  effects  of 
imagination  in  the  cure  of  disease,  a  point  not  sufficiently  dwelt  upon 
hitherto,  but  which  forms  the  characteristic  feature  of  the  industrial  system 
of  treatment.  Thus  it  would  show  us  how  our  turf-bogs,  which  have  been 
in  a  state  of  cbrouic  growth  since  the  deluge,  could,  in  a  few  years,  be 
converted  into  smiling  fields;  how  our  fleets  of  fishing-boats,  if  we  had 
them,  would  catch  shoals  of  fish,  which  now  disdain  to  come  near  our 
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coasts,  because  we  hare  not  the  means  of  catching  them ;  and,  finally, 
how  our  granite  and  other  rocks,  under  the  magic  power  of  a  board  of 
M.Ds,  otherwise  mining  directors,  might  be  converted  into  rich  veins  of 
copper  and  lead  ore.  Irishmen  can  only  lay  claim  to  the  invention  of  the 
political  systems  of  treatment,  and  perhaps  in  part  to  the  religions  ones  ; 
bat  the  honour  of  having  discovered  the  industrial  systems  belongs  almost 
exclusively  to  our  neighbours,  and  especially  to  tho  Metropolitan  School 
of  London. 

As,  however,  there  is  nothing  new  under  the  sun,  so,  in  many  cases  our 
industrial  friends  merely  reinvent  an  old  remedy;  but  then  they  make  a 
patent  medicine  of  their  nostrum,  which  of  course  gives  it  the  brand  of 
"  genuine."  It  is  in  this  way  that  fish  manure,  which  is  so  long  known,  has 
been  re  baptised  as  "  National  Fisheries  guano,"  and  a  perfect  jubilation  raised 
about  the  wonders  it  is  destined  to  work.  The  Atlantic  Ocean  is  to  be  sifted, 
and  all  the  inhabitants  of  the  Great  Deep  arc  to  be  powdered  by  patent, 
and  the  very  rocks  made  to  produce  a  crop  under  the  potent  influence  of 
this  powder.  And  as  the  Government,  notwithstanding  what  they  spent 
in  encouraging  the  Irish  fisheries,  cannot,  according  to  the  proprietor  of 
the  aforesaid  patent  medicine,  supply  the  population  with  money  to  pur- 
chase tho  fish,  when  caught,  an  amelioration  society,  vulgarly  called  a 
Fishing  Guano  Company,  will  assist  us  with  a  sum  of  £100,000,  and  if 
that  will  not  do,  with  £250,000.  There  is  nothing  like  a  name,  so  here 
is  an  idea  for  some  person:  let  him  make  fish  broth,  and  call  it  liquid 
manure,  take  out  a  patent,  get  up  a  company  with  a  capital  of  one  million, 
in  any  number  of  shares,  and  then  sprinkle  his  beneficial  soup  over  the 
country.  If  any  one  will  take  up  this  new  idea,  he  may  have  it  gratis. 
.  In  the  meantime,  while  these  great  projects  are  being  prepared,  and  for 
the  preparation  of  which  we  can  well  wait,  we  are  anxious  to  direct  the 
serious  attention  of  the  public  to  the  few  facts  which  we  have  endeavoured 
to  bring  before  them  in  the  preceding  pages.  We  have  endeavoured  to 
show  that  fish  contains  the  elements  of  an  excellent  manure;  that  a  port- 
able material,  possessing  all  the  properties  of  the  fish  unimpaired,  can  be 
made  from  it;  and  that,  under  favourable  conditions,  and  earned  on  by 
individual  enterprise,  there  is  a  wide  and  profitable  field  opened  to  small 
capitalists.  At  present  there  is  no  impediment  to  any  man  trying  the 
experiment;  for  even  if  the  patent  right  of  the  embryo  company  be  valid, 
which  we  have  reason  to  believe  it  is  not,  it  only  applies  to  the  peculiar 
process  proposed,  and  the  same  result  might  be  arrived  at  in  fifty  different 
ways.  The  introduction  of  such  a  branch  of  manufacture,  if  properly 
carried  out,  would  do  much  to  develop  the  fishing  trade  of  this  country, 
and  render,  what  is  now  one  of  the  most  precarious  means  of  existence,  at 
once  prosperous  and  certain. 

In  intimate  connexion  with  the  subject  which  we  have  here  discussed, 
there  is  another,  which  is  of  immense  importance  to  all  maritime  countries. 
Why  not,  for  example,  adopt  the  great  idea  of  M.  Quatrefages,  and  sow  the 
ocean  with  fish  as  we  sow  the  land  with  grain.  With  the  experience  of 
France  upon  the  artificial  breeding  of  fresh-water  fish,  and  the  successful 
experiments  exhibited  in  the  Dublin  Exposition,  by  the  Commissioners  of 
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Fisheries,  what  is  to  prevent  oar  artificially  fecundating  some  millions  of 
eggs  of  the  herring,  pilchard,  cod,  &c,  in  great  fish-ponds,  formed  of 
creeks  along  our  indented  coasts,  and  thus  at  once  provide  food  for  the 
people  and  manure  for  the  enrichment  of  the  land.  However  preposterous 
the  idea  may  at  first  appear,  it  is  not  more  so  than  many  others  which  have 
beta  realised  in  our  days.  When  we  recollect  the  enormous  fecundity  of 
the  herring  and  other  fish — one  thousand  females  being  quite  sufficient 
to  people  onr  seas — the  probability  of  fecundating  eggs  enough  to  produce 
ten  millions  in  each  of  twenty  creeks,  where  fishing  wonld  be  strictly  pro- 
hibited, becomes  a  mere  question  of  experience.  Ten  millions  of  herrings 
would  give  about  1800  to  2000  tons  of  fish,  or  about  14,000  barrels. 
Here,  therefore,  are  two  great  sources  of  industry  open,  not  alone  to 
Ireland,  but  to  Great  Britain  also.    Who  will  be  the  pioneer? 


Akt.  Ill — Comptes  Rend  us  of  New  Improvements  in  Mining,  Metallurgy y 
Machinery,  Chemical  Manufactures,  fyc.  and  of  Discoveries  in  general 
science  bearing  upon  Industrial  Arts. 

M.  Berard '«  Machine  for  Sifting  Coal. —  Although  the  system  of  washing  coal 
to  feparate  schist  and  pyrites,  invented  by  M.  Berard,  has  been  in  use  in 
France  for  the  last  five  or  six  years,  and  has  also  been  for  some  time  employed 
near  Newcastle-upon-Tyne,  we  believe  we  shall  be  doing  good  service  by  bringing 
it  more  prominently  under  the  notice  of  the  Irish  public.  Nearly  all  our  scams 
of  coal  are  exceedingly  thin,  and  with  the  most  careful  working  considerable  quan- 
tities of  shale  get  mixed  up  with  the  coal,  thereby  lowering  very  much  its  value, 
and  even  in  many  cases  rendering  it  all  but  impossible  to  coke  it.  A  good  deal  of 
pyrites  is  also  found  disseminated  through  many  seams  of,  otherwise,  excellent 
quality,  especially  in  the  Tyrone  coal  field.  The  presence  of  pyrites,  as  is  well 
known,  renders  it  very  unfit  for  many  purposes,  such  as  the  manufacture  of  iron; 
and  the  coke  made  from  it,  when  employed  in  locomotives,  rapidly  destroys  the 
boilers.  Many  attempts  had  been  previously  made  to  purify  the  coal  of  such  thin 
*ean»,  but  with  little  result,  the  quantities  capable  of  being  cleaned  in  a  given  time 
being  small,  and  the  expense  very  great.  By  one  of  M.  Berard's  machines, 
however,  costing  about  £400,  ten  to  twelve  metrical  tons  (nearly  equal  to  the 
same  Dumber  of  English  tons)  can  be  cleaned  in  an  hour,  or  from  120  to  140  tons 
per  day,  at  an  expense  of  about  10  to  12  centimes  per  ton,  or  only  about  one 
penny !  The  quantity  of  water  required  to  work  such  a  machine  is  also  remarkably 
pall,  being  only  about  2,000  gallons  per  day,  a  fact  which  very  considerably 
increases  the  value  of  the  process.  It  would  be  impossible  to  exaggerate  the 
importance  of  this  invention  to  our  Irish  colleries— it  is,  in  fact,  our  great  desider- 
atum,  and  it  is  only  surprising  that  it  has  not  long  since  been  introduced  here. 

We  extract  the  following  description  of  the  machine  from  the  reports  of  the 
Juries  of  the  Great  Exhibition  of  1851,  at  which  M.  Berard  received  the  award 
of  a  council  medal. 

The  apparatus  consists  of  three  parts,  viz. : 

1.  An  Elevator,  formed  of  an  endless  chain  with  buckets  which  lift  from  a  (rough 
•r  pit  where  the  coals  are  placed,  a  certain  quantity  regulated  by  means  of  a 
valve. 

2.  A  Separator,  into  which  the  fuel  is  thrown  by  the  elevator.  This  is  composed 
of  a  long  box  divided  into  compartments,  and  containing  perforated  plates  in 
stages,  the  sixe  of  the  perforations  being  smaller  and  smaller  by  stages  from  the 
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upper  to  the  lower,  so  that  by  the  shaking  which  this  box  undergoes  the  coal  is  at 
once  divided  into  four  sizes.  The  finest  powder  falls  to  the  bottom,  and  each  of 
the  three  sizes  of  lumps  being  thrown  out  through  openings  in  the  sides  of  the 
box  into  separate  fixed  sides,  called  *•  bancs  a  lavage,"  which  form  the  third  part 
of  the  apparatus. 

3.  These  "  bancs  a  lavage"  aye  long  frames,  measuring  9  feet  2  inches,  by  4  feet, 
of  which  the  bottoms  are  pierced  with  holes,  the  diameter  of  which  is  smaller  than 
that  of  the  pieces  of  coal  thrown  into  them.  They  are  entirely  filled  with  water, 
and  divided  in  the  interior  into  three  parts.  In  one  of  these  is  a  piston,  which  is 
worked  up  and  do«rn,  and  gives  considerable  motion  to  the  water,  which  being 
communicated  to  the  materials  thrown  on  the  bottom  of  the  tank,  these  arrange 
themselves  rapidly  in  the  order  of  their  density,  the  heaviest  being  at  the  bottom; 
the  pure  coat  alone  comes  to  the  surface,  and  by  a  current  of  water  proceeding 
from  a  trough  above,  it  is  carried  beyond  the  tank,  and  falls  directly  into  the 
waggon,  whence  it  is  conveyed  to  its  destination.  The  substances  heavier  than 
coal,  such  as  schist  or  pyrites,  are  deposited  in  the  perforated  bottom  of  the  tank, 
which  has  a  slight  inclination  towards  a  trap,  and  thus  constantly  advances  towards 
an  exit.  By  a  peculiar  arrangement  the  rubbish  is  thus  made  to  carry  itself  into 
a  compartment  prepared  in  the  inside  of  the  tank,  where  it  is  removed  by  the 
mere  opening  of  a  valve. 

It  will  be  seen  from  this  description  that  the  work  is  continuous  throughout,  and 
requires  no  manual  assistance.  The  invention  is  patented  in  France,  Belgium, 
Germany,  and  England,  but,  we  believe,  not  in  Ireland.  M.  Berard's  address  is 
44,  Rue  Blanche,  Paris. 

There  can  be  no  doubt  that  even  the  ordinary  coals  used  for  making  coke  upon 
railways  might  be  passed  through  this  machine  with  great  advantage,  as  the  ex- 
perience of  the  Great  Northern  Railway  of  France  shows;  that  company  having 
found  a  great  economy  of  fuel  and  a  greater  durability  of  their  locomotives*  boilers, 
by  using  washed  coal.  Indeed  it  is  unnecessary  to  say  more  than  that  coal 
yielding  20  per  cent,  of  ash,  may  be  so  perfectly  washed  as  to  yield  only  2$  per 
cent. 

Employment  of  Quick-lime  in  high  Furnaces,  instead  of  Limestone,  by  C. 
Muntefiore-Levi,  and  Dr.  Emit  Schmidt — From  experiments  made  at  the  Iron 
Works  of  Ougree  near  Liege,  they  found  that  to  produce  100  kilogrm.  of  pig-iron, 
the  average  consumption  of  coke  for  six  months  of  28  days,  when  limestone  was 
u^cd,  was  100J  kilogrm. ;  whilst  with  burned  lime  the  consumption  was  only 
14GJ  kilogrm.,  being  a  saving  of  8*88  per  cent.  The  average  production  for  28 
days  with  limestone  was  461,000  kilogrm.,  and  with  burned  lime,  733,000,  or  an 
increase  of  24  3  per  cent.  Corresponding  results  were  obtained  with  another 
furnace,  worked  for  three  months  with  limestone,  and  three  with  burned  lime. 
The  average  coke  consumed  per  100  kilogrms.  with  the  former  being  162,  and  with 
the  latter  147$  kilogrms.  ;  the  production  of  iron  per  mouth  being  on  an  average 
469,000  with  limestone,  and  563,000  kilogrms.  with  lime.  The  furnaces  at 
Ougree  have  now  been  working  3}  years  with  lime,  with  the  same  result,  the  saving 

})er  year  notwithstanding  the  cost  of  burning  the  lime,  being  30,000  francs  per 
urnaec.    The  name  process  has  been  successfully  tried  in  some  parts  of  Wales  aud 
in  England.— Zeitschr.  des  Ostr.  Jng.  Vereins,  1852.  p.  145. 

Manufacture  of  Coke  free  from  Sulphur — A  French  Manufacturer,  named  Bar- 
thelemy.  of  St.  Ouen,  has  communicated  a  process  which  he  has  followed  for  many 
years,  to  desulphurize  coke.  By  this  process  the  combustion  of  the  coal  is  em- 
ployed for  generating  steam,  whilst  a  coke  free  from  sulphur  is  at  the  same  time 
produced.  Instead  of  ordinary  fixed  fire-bars,  M.  Barthelemy  substitutes  a  move- 
able grate,  in  which  the  bars,  which  are  simple  straight  ones,  run  crossways, 
instead  of  from  the  door  towards  the  bridge,  as  in  the  usual  common  furnaces. 
The  ends  of  these  bars  are  connected  by  means  of  two  cndlej-s  chains,  by  which 
they  can  receive  an  onward  motion.  The  coal  falls  in  regulated  quantities  every 
four  or  five  minutes  on  those  bars,  which  are  not  yet  arrived  at  the  fire-place,  and 
which  then  receive  an  onward  motion  so  as  to  bring  the  fresh  coal  into  the  fire- 
space,  where  it  remains  at  rest  for  four  or  five  minutes,  during  which  it  becomes 
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limited.  The  bars,  which  hare  now  reached  the  position  where  the  fresh  coal  is 
introduced,  in  the  mean  time  receive  a  fresh  quantity  of  coal,  which  is  in  like 
manner  moved  on  and  allowed  to  rest  until  it  is  fully  ignited  ;  by  this  movement 
the  first  coals,  now  in  a  state  of  ignition,  move  on  also  into  an  arched  flue, 
*h?re  the  heat  is  very  intense.  From  station  to  station  the  first  coal  reaches  the 
further  point  of  the  endless  grate,  where  it  passes  over  the  guide  roller,  here  it 
fills  into  a  trough,  and  at  the  same  instant  a  cock  opens  and  allows  a  jet  of  steam 
to  pity  on  the  coal  and  fully  extinguish  it ;  this  same  steam,  being  dilated,  then 
pastes  through  the  bars  upon  which  the  second  mass  of  coal,  now  ignited,  rests,  and 
b  decomposed,  its  hydrogen  burning  and  assisting  the  combustion,  whilst  part  of 
its  oxygen  unites  with  the  sulphur  of  the  coal  and  converts  it  into  sulphurous  acid, 
which  bums  with  a  blue  flame  at  the  mouth  of  the  furnace.  By  this  simple  process 
the  second  portion  as  well  as  all  succeeding  ones  are  completely  desulphurized,  so 
that  if  the  first  trough.full,  not  acted  upon  by  the  steam,  be*  laid  aside,  all  the 
coke  produced  in  this  way  during  the  working  of  the  steam-engine  will  be  quite 
fret  from  sulphur. — LAbbe  Moigno's  Cosmos;  also  Pohjtechnisches  Centralblatt, 
May,  1853. 

Hardening  of  English  Cast  Steel  for  Cutlery. — August  Kieser,  of  Issny,  in 
Switzerland,  prepares  some  admirably  hardened  razors,  pen-knives,  &c,  from 
English  cast  steel,  by  immersing  the  blades  at  a  dark  cherry-red  heat,  into  a  bath 
composed  of — 

4  parts  of  finely-powdered  yellow  rosin, 

2  parts  of  fish  oil,  to  which  "is  added,  in  a  very  hot  state, 

1  part  of  melted  tallow, 

and  allowing  them  to  cool  perfectly;  after  which  they  are  heated  without  wiping 
them,  and  hardened  in  water  in  the  ordinary  way.  The  blades  hardened  by  this 
process  are  found  to  be  more  uniformly  done  than  by  any  other  method ;  at  the 
same  time  that  they  are  not  too  much  so,  or  the  metal  too  brittle  j  the  edge  is 
exceedingly  hne.—GewerbeblaU  aus  Wurttemberg,  No.  15,  1853. 

Se>c  application  of  the  Centrifugal  Machine,  by  H.  Gruneberg. — A  very  ingenious 
at  j  luit ion  has  just  been  made  of  the  Centrifugal  Machine,  now  so  largely  em- 
ployed in  drying  cloth,  draining  sugar,  cooling  worts,  &c,  namely,  to  rapidly 
sej  ante  very  finely  divided  precipitates  suspended  in  water.  M.  Gruneberg, 
finding  that  white  lead  obtained  by  his  process  of  precipitation,  took  a  consider- 
able time  to  settle,  applied  the  centrifugal  machine  to  effect  his  object-  His 
modification  consists  of  a  copper  drum,  tinned  interiorly,  and  having  a  solid 
periphery  instead  of  the  wire  gauze  ones  of  the  usual  machines.  In  the  bottom  of 
the  drum,  which  has  a  slight  inclination  towards  the  centre,  is  a  draw-effcock,  and 
there  are  a  number  of  partitions  soldered  on  to  the  periphery,  so  as  to  divide  the 
drum  into  a  number  of  compartments,  and  thus  prevent  the  circulation  of  the 
liquid  during  the  rapid  rotation  of  the  machine.  There  is,  of  course,  no  external 
re*«el,  as  there  is  no  straining  of  the  liquid  through  the  side  of  the  drum.  In  using 
it  for  white  lead  it  was  $  filled  with  milky  fluid,  and  was  then  rotated  at  the  rate  of 
about  1,000  times  per  second;  in  ten  minutes  the  whole  of  the  precipitate  was 
separated,  and  deposited  as  a  thick  paste  on  the  walls  of  the  drum,  the  liquid  be- 
coming perfectly  clear,  and  may  be  drawn  off  by  the  cock. 

There  can  be  no  doubt  that  such  a  machine  could  be  employed  with  great  ad- 
vantage in  the  manufacture  of  colours,  emery  and  other  polishing  powders ;  but 
perhaps  its  chief  use  would  be  in  the  manufacture  of  earthenware.  The  process 
*t  present  followed  in  the  English  potteries  to  separate  the  excess  of  water  in  the 
manufacture  of  ground  flint,  china  clay,  &c.,  and  obtain  them  in  a  sufficiently 
fustic  state  to  work  them  on  the  potter's  wheel,  is  exceedingly  unwholesome  and 
T«y  expensive.  If  the  process  which  we  have  described  could  be  applied,  the  clay 
might  be  obtained  in  a  few  minutes,  in  nearly  the  condition  required  for  moulding 
it,  and  perhaps  even  for  throwing.  It  would  certainly  be  worth  a  trial  bv  some 
manufacturer  Journal  fir  Praktische  Chemie.  Bd.  60,  p.  171,  October,  1853. 

Purification  of  Graphite  for  Lead  Pencils  Runge  proposes  to  purify  poor 

graphite  for  pencils  by  digesting  for  thirty-six  hours  the  finely  powdered  mineral 
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with  about  double  its  weight  of  concentrated  sulphuric  acid,  then  diluting  the  acid 
with  water,  and  washing  the  powder  free  from  acid.  Graphite  thus  powdered  is 
very  much  cheaper  than  the  ordinary  English,  and  is  quite  as  pure  as  the  best 
Borrowdale  black-lead.  The  decanted  sulphuric  acid  contains  iron,  sulphate  of 
alumina,  ifcc. ;  the  latter  may  be  separated  when  large  quantities  of  graphite  are 
operated  upon.  Runge  also  proposes  to  add  a  little  lamp-black  with  the  graphite, 
in  order  that  the  lines  made  by  the  pencils  may  have  a  deeper  shade  of  black. 
Probably  certain  kinds  of  manganese  may  be  used  for  the  same  purpose. — Le 
Technologiste,  April,  1853,  p.  360. 

Chemical  Composition  of  the  Enamel  of  Watch  Dials  Faisst  gives  the  following 

as  the  result  of  his  analyses  of  the  three  different  mixtures  used  for  enamelling  the 

dial-plates  of  watches : 

nmnnfi  fnr  »h«  r„„rv,  .  Black  Powder  used  to  Paint 

Ground  for  the  Enamel.  Enamel  Glass.         fhe  Numbens  ljetUT%i  ^ 

Silica   43  12...  36-06  Silica    .    .    .  1856 

Oxide  of  Lead      .    .  17  21  .    .    .  43  82  Oxide  of  Lead    37  61 

Oxide  of  Iron  and  traces  Oxide  of  Iron  667 

of  Alumina    ...  2-94  ..    .  2  67  Oxide  of  Cobalt  37' 12 

Lime   1-43  ...  1  87   

Soda   10-43  .    .    .  524  99-96 

Oxide  of  Tin    .    .    .  12-11  ...  7  64 

Arsenious  Acid     .    .  3-05  ..    .  1  24 


100-29  98-54 

—Gewerbeblatt  aus  Wurttemberg,  1853,  No.  10,  and  Polytechnitches  Centralblatt, 
Mo.  8,  April,  1853. 

The  Artificial  Flotoers  in  Enamel  of  M.  Lacombe. — M.  Lacombe  has  lately 
directed  his  efforts  to  the  production  of  artificial  flowers  in  enamel,  with  the  ordi- 
nary glass-blower's  lamp.  Some  of  the  specimens,  mounted  on  platinum  wire,  are 
of  remarkable  beauty,  and  exhibit  a  much  greater  variety  of  colours  than  has 
hitherto  characterized  enamel  painting — Bulletin  de  la  Societc  d' Encouragement, 
April,  1853. 

Sulphate  of  Lead  at  a  substitute  for  Oxide  of  Tin  in  making  Enamel. — Albert 
Ungerer,  of  Pforzheim,  states  that,  if  sulphate  of  lead,  which,  as  our  readers  know, 
is  a  substance  produced  as  a  secondary  product  in  many  manufactures,  be  added 
to  flint  glass,  to  the  extent  of  about  25  per  cent.,  a  beautiful  enamel  glass  will  be 
obtained,  which,  although  very  heavy,  becomes  much  more  fluid  on  being  melted 
than  the  tin  enamel.— Polytechnische  Journal,  Bd.  127,  p.  463. 

Manufacture  of  Artificial  Blocks  by  igneous  means,  adapted  for  Hydraulic  and 
Marine  Constructions. — M.  Berard  proposes  to  produce  single  artificial  blocks  15 
to  16  yards  cube,  which  can  be  employed  in  the  construction  of  fishing  piers  and 
other  marine  works,  and  which  will  be  solid  enough  to  bear  transport,  resist  the 
mechanical  action  of  the  waves,  and  be  unacted  on  chemically  by  alkaline  and 
acid  waters ;  and  being  made  of  very  common  materials,  found  everywhere,  will 
be  cheap  enough  to  be  employed  with  economy  even  where  stone  is  abundant. 
His  blocks  are,  in  fact,  great  bricks  heated  so  strongly  as  to  become  scmi-vitrificd, 
and  would  consequently  be  amongst  the  most  durable  substances  known.  The 
following  is  a  description  of  the  process  which  he  adopts  ; — A  block  is  first  con- 
structed of  unbaked  bricks,  simply  dried  in  the  sun.  When  sufficiently  dry  the 
bricks  are  built  up  into  a  mass  of  sufficient  size,  some  combustible  material  being 
interstratified  between  each  layer  of  bricks,  the  whole  being,  in  the  first  instance, 
built  upon  a  sort  of  grating  of  common  brick,  so  arranged  as  to  have  a  sufficient 
number  of  air  channels  between  them.  A  jacket  of  brick  is  built  all  around  this 
pile,  separated  from  it  by  a  space  of  about  one  foot  to  fourteen  inches ;  this  vacant 
space  is  filled  with  small  coal.  The  fire  is  put  to  the  base  and  gradually  spreads 
to  the  top,  heating  the  whole  interior  mass  of  the  block,  the  temperature  of  which 
soon  reaches  the  point  at  which  the  clav  begins  to  soften,  previous  to  fusion.  The 
contraction  caused  by  the  burning  of  the  bricks,  and  the  combustion  of  the  inter- 
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l^d  coal,  give  rise  to  cavities  in  the  interior  of  the  mass,  which,  however,  dis- 
appear as  fast  as  they  are  formed.  When  the  whole  is  in  full  combustion,  the  top 
U  covered  with  a  last  layer  of  coal  and  several  thicknesses  of  brick,  and  every 
orifice  is  slopped  up  and  the  whole  mass  allowed  to  cool  slowly. 

Common  coal,  or  anthracite,  or  even  coke  dust,  may  be  used  as  fuel — the  quan- 
tity depending  upon  the  nature  of  the  clay  and  the  quantity  of  sand  which  it  may 
be  thought  necessary  to  mix  with  it ;  it  would  not,  however,  be  much  more  than 
what  would  be  required  for  the  simple  burning  of  the  bricks. 

In  order  to  remove  the  block  the  jacket  should  be  taken  away  and  the  ashes 
removed.  The  difficulty  of  transport  alone  would  be  the  sole  obstacle  to  the  size 
of  the  block  which  could  be  made  in  this  way.  The  density  of  such  a  mass  is 
superior  to  that  of  blocks  of  limestone,  varying  according  to  the  nature  of  the  clay 
employed.  Ferruginous  clays  would  give  blocks  of  a  density  of  24  to  2*5,  corres- 
ponding to  a  density,  after  immersion  in  sea  water,  of  1-3  to  1*4 ;  that  is,  superior 
id  point  of  resistance  by  more  than  one-fourth  to  ordiuary  blocks.  We  might 
even  construct,  by  damming  out  temporarily  the  water,  entire  dykes  or  jetties 
without  any  solution  of  continuity,  and  which  would  offer  a  barrier  to  the  waves 
a  immovable  as  it  would  be  indestructible. 

When  the  operations  above  described  arc  properly  performed,  its  solidity  and 
its  capability  of  resisting  fracture  leave  nothing  to  be  desired ;  as  to  its  hard- 
oe*s,  iron  tools  have  no  effect  upon  its  surfaces,  from  which  it  may  be  concluded 
that  the  action  of  the  waves  would  be  perfectly  inoperative — Comptes  Rendus  de 
tAeadtmie  des  Sciences,  March,  1653. 

Manufacture  of  Artificial  Ivory  Veneers,  by  J.  Munk,  of  Gaisbery. — Artificial 
ivory  veneers,  employed  as  a  substitute  fir  ivory  and  bone  veneers  in  inlaid  work, 
fcc..  are  made  from  goat  and  sheep  bones  and  fleshings  of  deer  skins,  parchment 
parings,  &c.  The  bones  are  first  treated  with  chloride  of  lime  for  about  ten  to 
fourteen  days,  then  washed  with  water  and  dried.  The  bones  thus  prepared  are 
then  introduced,  along  with  the  fleshings  and  parchment  parings,  into  a  copper, 
and  dissolved  by  means  of  steam  until  they  form  a  fluid  mass.  Into  this  one-fourth 
of  a  pound  of  alum  to  each  ten  pounds  of  material  is  introduced,  fire  being  at  the 
•*roe  time  made  under  the  copper,  in  order  that  the  alum  may  combine  with  the 
mass;  as  soon  as  the  scum  rUes  it  is  taken  off,  until  the  mass  looks  clear  and  pure. 
Any  desired  colour  is  now  added  while  the  mass  is  still  warm,  after  which  the 
masj  is  strained  through  linen  cloth,  and  poured  into  the  proper  forms,  in  which 
it  ij  allowed  to  remain  until  it  is  sufficiently  cool  to  allow  the  contents  of  the 
mould  to  be  turned  out  on  cloths  stretched  upon  frames,  where  they  are  allowed 
to  dry  in  the  air. 

When  the  plates  are  perfectly  dry,  they  are  steeped  in  a  cold  solution  of  alum, 
from  eight  to  ten  hours,  until  they  have  acquired  the  required  degree  of  hardness. 
For  this  steep  a  half  pound  of  alum  is  employed  to  every  pound  of  veneer.  When 
the  artificial  ivory  is  taken  out  of  the  alum  solution,  it  is  washed  with  clean  fresh 

water,  a^ain  dried  upon  the  frames,  when  it  may  be  considered  finished  Gcwcr- 

txblatt  autWurttemberg,  No.  18, 1853 ;  also,  PohjtechnischesCentralblatt,  No.U,  1853. 

Gtttta  Percha  Paper  Peron  has  invented  a  kind  of  paper  made  from  gutta 

percha,  which  is  considered  to  be  superior  to  all  other  kinds  for  lithographs  and 
engravings — Compt.  Rendu*  de  t  Academic  de*  Sciences,  t.  xxxv.  p.  707. 

Etching  Liquid  for  Lithographers. — Chevallier  and  Langlume  propose  for  the 
purpose,  6  parts  of  fused  chloride  of  calcium,  dissolved  in  19  parts  of  rain-water,  and 
filtered.  In  this  solution  4  parts  of  gum-arabic  are  to  be  dissolved,  and  I  part  of 
pore  muriatic  acid  added  to  it.  This  solution  serves  at  the  same  time  to  etch 
to  yum,  and  by  its  penetrating  the  stone  to  keep  it  moist  during  the  printing, 

*  matter  of  great  consequence  Gem.  Wochenbfatt  des  Gewerbeverein*  ru  Koln, 

ltsi-3.   No.  1. 

Gutta  Percha  for  Stereotyping  If  a  page  of  type  set  up  for  printing,  be  heated, 

and  then  pressed  upon  a  flat  block  of  gutta  percha,  a  perfect  matrix  is  produced, 
from  which  a  stereotype  plate  may  be  obtained  by  the  ordinary  galvanic  process, 
which  will  give  impressions  fully  equal  to  to  the  original  type.  —  Pohjtechnisehes 
Ctntratblatt,  No.  3,  1853. 
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HetheTs  Process  of  Preserving  Woods,  by  means  of  Pitch  Oil,  obtained  by  the 
distillation  of  the  pitchy  ma**  left  after  the  separation  of  the  lighter  oil*,  called  Coal 
Naphtha.— The  experience  of  the  London  and  North- Western  Railway,  the 
Stockton  and  Darlington,  and  the  Lancashire  and  Yorkshire,  have  shewn  that 
the  wood  used  for  sleepers,  ^impregnated  with  this  oil,  is  exceedingly  durable,  and 
that  hence  there  would  be  considerable  economy  in  using  it  on  our  railways.  It  is 
also  found  that  timber  so  impregnated  is  not  attacked  by  the  terredo,  or  other 
boring  animals,  a  fact  which  is  of  great  importance  in  the  construction  of  harbour 
piers,  &c.  The  same  oil  sprinkled  over  land  is  found  to  be  destructive  to  worms 
and  larva*  of  insects.  It  would  be  worth  while  making  some  experiments  to  test  this 
point  upon  lands  under  green  crop  culture.  It  is  singular  that  no  one  haa 
attempted  to  utilize  the  immense  quantity  of  gas  tar  annually  produced  in 
Dublin,  although  there  is  a  gradually  increasing  demand  for  the  product ;  the 
very  residual  charcoal  left  in  the  distillation  of  the  pitch  oil,  being  now  found  to 
be,  from  its  complete  freedom  from  ash,  exceedingly  well  adapted  for  the  manufac- 
ture of  the  finest  steel. 

New  Filter  for  Purifying  Oil* — M.  Tard,  of  Paris,  employs  a  peculiar  substance 
to  filter  his  oil.  He  mixes  paper  pulp  with  from  £  to  £  it*  weight  of  sawdust, 
that  of  beech  being  preferred,  washes  the  mixture  well  for  several  days,  and  then 
moulds  it  into  cakes.  One  of  these  §-8  inches  in  diameter,  and  32-6  inches  in 
thickness,  and  weighing  about  one  pound,  is  capable,  with  a  pressure  of  13  feet  of 
oil,  of  filtering  317  gallons  in  24  hours.  —Pobjtechni*che  Zeitung,  No.  1,  1853. 

Manufacture  of  cheap  Bronze  colours  from  Brazil-wood  and  Log-wood,  adapted  for 
Paper-siainer*y  by  Denzer  If  some  alum  be  dissolved  in  a  hot  decoction  of  Brazil- 
wood, which  had  been  previously  allowed  to  clear  itself,  by  resting  for  several  days, 
a  precipitate  will  form  on  the  liquid  cooling,  which  will  gradually  increase  if  it  be 
set  aside,  and  will  contain  nearly  the  whole  colouring  matter.  If  this  precipitate 
be  washed  once  with  water  and  rubbed  thick  on  paper,  it  will  dry  with  a  beautiful 
brilliant  golden,  tending  somewhat  to  green,  colour,  which  resembles  the  wing  casci 
of  dried  Spanish  flies.  If  a  little  of  this  precipitate  in  the  condition  of  a  paste  be 
mixed  with  size  and  some  satining  material  (formed  of  wax  dissolved  in  soap),  and 
then  rubbed  with  a  brush  upon  paper,  it  may  be  polished  with  an  agate  or  glass  ball, 
upon  which  it  will  assume  a  beautiful  yellow  metallic  lustre,  very  similar  to  bronze. 
To  obtain  this  effect,  however,  it  must  be  laid  on  sufficiently  thick  to  be  perfectly 
opaque. 

Similarly  a  bronze  colour  may  be  made  from  log-wood,  but  the  preparation  ia 
different,  and  the  colour  is  more  like  that  of  copper,  whilst  the  former  approaches 
nearer  to  the  colour  of  brass.  If  a  fresh  prepared  decoction  of  log-wood  be  heated 
in  a  copper  pan,  then  precipitated  with  chloride  of  tin,  (tin  salt,)  a  rich  dark  brown 
precipitate  will  be  obtained.  This  precipitate,  washed  and  treated  as  the  last,  com- 
municates to  the  paper  a  copper  bronze.  A  different  shade  may  be  obtained  by 
adding  to  the  hot  decoction  of  log-wood  a  little  alum,  and  then  decomposing  it 
with  a  still  smaller  quantity  of  red  chromate  of  potash ;  this  precipitate  is  darker, 
and  its  lustre  on  paper  tends  more  to  yellow  than  the  latter,  forming  an  interme- 
diate shade  between  both. 

These  precipitates  arc  very  well  adapted  for  the  manufacture  of  room  and  other 
ornamental  papers,  being  much  cheaper  than  ordinary  bronze  colours ;  for  if  the 
mixture  of  size,  satining  stuff,  and  colour,  be  successfully  made,  the  metallic 
lustre  will  appear  by  merely  rubbing  with  a  moderate  stiff  brush. 

The  following  formulas  may  be  useful  to  any  one  wishing  to  try  them: — 1. 
lOlfos.  of  Brazil-wood  are  to  be  boiled  four  times  with  rain  or  good  river  water, 
so  as  to  extract  the  whole  of  the  colouring  matter ;  and  the  different  decoctions 
mixed  and  allowed  to  stand  for,  from  four  to  eight  days  in  an  open  wooden  vat. 
The  clear  solution  is  now  to  be  withdrawn  from  the  deposit  in  the  bottom,  the  vat 
cleared  out,  and  the  liquid  again  returned.  5lbs.  of  alum  are  then  to  be  dissolved 
and  mixed  with  the  decoction,  and  the  whole  allowed  to  stand  for  ciyht  da)s,  after 
which  the  liquid  is  to  be  run  off,  and  the  preparation  is  to  be  collected  on  cloths, 
and  kept  in  a  pasty  state  for  use. 

2.  lOlbs.  of  log-wood  are  to  be  boiled  with  rain  or  good  river  water  filtered 
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through  a  sieve,  and  boiled  down  to  half,  and  10 ox.  of  tin-salt  added;  after  the 
precipitate  has  subsided  it  is  to  be  collected  as  before. 

3.  Or  instead  of  the  tin-salt,  10  ox.  of  alum  are  to  be  added  to  the  evaporated 
decoction,  and  allowed  to  dissolve,  and  then  powdered  red  chromate  of  potash 
sprinkled  in  as  long  as  a  small  portion  of  the  precipitate  spread  upon  paper  still 
appears  of  a  dark  blue,  for  which  purpose  about  l£os.  will  be  found  sufficient, 
Too  much  red  chromate  makes  the  colour  black  and  destroys  it.  This  precipi- 
tate is  also  to  be  collected  on  a  cloth  and  preserved  damp — Polytechnische  Zeitung, 
1&k1   No.  5. 

Colouring  Material  for  fixing  Designs  upon  Muslin,  by  A.  Faisst. — 10  parts  of 
rosin  are  melted  in  a  pot,  and  10  parts  of  sulphate  of  lead  and  1}  of  fine  lamp, 
black  are  then  well  worked  up  with  it.  When  cold  the  brittle  mass  is  to  be 
aod  used  with  gum  or  other  mixture.    White  lead  will  answer  as  well  as  the 

sulphate  Gewerbeblatt  aus  Wurtt  ember g,  through  Pofytechnisches  Centralblatt, 

No.  1,  1853. 

New  process  of  MM.  Bavelier  and  Chawponnois  for  the  Manufacture  of  Spirit 
from  Beet-root — During  the  crises  of  the  indigenous  sugar  manufacture  in  France, 
but  especially  in  1840,  many  attempts  were  made  to  manufacture  spirit  directly 
from  beet-root,  and  several  factories  were  at  that  period  converted  into  distilleries. 
The  idea  was  not  however  successful,  owing  partially  to  the  low  price  of  spirits  at 
the  time,  and  also,  and  perhaps  in  a  greater  degree,  to  the  great  expense  attending 
the  extraction  of  the  juice,  and  to  the  irregularity  of  the  fermentation,  in  conse- 
quence of  the  change  which  took  place  in  the  juice  in  the  reservoirs.   The  ordinary 
mode  of  extracting  the  juice  by  rasping  the  roots,  and  then  pressing  the  pulp, 
however  well  adapted  for  making  sugar,  where  each  operation  is  carried  on  on  a 
small  scale,  is  by  no  means  adapted  for  making  spirit,  where  very  large  quantities 
of  juice  are  required  at  once ;  hence  those  who  used  their  sugar  factories  as  distil- 
leries very  soon  relinquished  the  spirit  trade.    Another  process  was,  to  boil  the 
sliced  root  until  it  formed  a  thick  liquid,  which  was  then  fermented  and  distilled. 
It  is  unnecessary  to  say  that  this  was  a  very  clumsy  process,  for  the  fermentation 
never  went  well,  and  the  distillation  was  always  attended  with  danger  from  the 
burning  of  the  bottom  of  the  still,  besides  which,  the  spirit  thus  obtained  was 
loaded  with  the  peculiar  nauseous  oil  of  the  beet.  MM.  Bavelier  and  Champonnois 
ha>f.  it  appears,  overcome  all  these  difficulties,  for  they  have  invented  a  process 
which  fulfils  these  four  conditions — 1.  The  complete  extraction  of  the  juice;  2. 
Regularity  and  completeness  of  fermentation  ;  3.  The  distillation  of  a  purer  juice 
by  cheap  and  effective  means;  and  4.  The  utilization  of  the  residues.  Their 
system  of  operations  consists  in  slicing  the  roots,  and  extracting  the  juice  by  the 
plan  of  maceration,  which  is  effected  in  an  apparatus  of  great  simplicity,  and 
which  is  cheap  and  easily  worked.    The  principle  of  maceration  consists  in  wash- 
ing out  the  soluble  constituents  of  the  beet  with  water,  or,  in  other  words,  in  the 
substitution  of  the  juice  in  the  cells  by  water.    Beet  juice  contains,  besides  the 
sugar,  a  quantity  of  salts,  and  albumen,  &c    When  slices  of  beet  are  consequently 
washed  with  cold  water,  the  albumen  is  removed,  and  the  whole  of  the  soluble  salts, 
so  that  nothing  remains  but  the  cellular  matter  of  the  beet,  filled  with  nearly  pure 
water.   This  residue  would  possess  scarcely  any  value  as  food,  and  could  indeed 
only  be  employed  as  manure.    When  beet  juice  is  fermented  the  sugar  is  con- 
verted into  alcohol,  and  may  be  obtained  by  distillation  ;  and  there  remains  behind 
certain  of  the  valuable  constituents  of  the  beet,  such  as  the  salts,  nothing  indeed 
being  lost  but  the  sugar.    If  we  could  restore  all  these  things  back  to  the  sliced 
root*,  we  would  have  everything,  minus  the  sufjar.    Such  is  the  principle  of  the 
new  process.    The  sliced  roots  are  placed  in  a  closed  macerator,  and  the  residual 
wash  of  the  still,  while  still  at  a  boiling  temperature,  is  run  in  upon  it,  and  takes 
the  place  of  the  juice,  which  passes  at  once  into  a  closed  vat  «<t  the  exact  tempera- 
ture at  which  it  is  to  be  fermented.    There  is  a  great  advantage  attending  the  use 
of  the  boiling  wash — namely,  that  it  coagulates  the  whole  of  the  albumen  in  the 
ceils  of  the  beet,  so  that  the  juice  which  passes  into  the  fermenting  vats  is  nearly 
a  notation  of  pure  sugar.    The  albumen  thus  left  in  the  residual  beet  enhances  its 
nlue  as  food  for  cattle,  and  the  wash  used  in  macerating  it,  having  restored  the 
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remainder  of  the  constituents  of  the  beet,  and  certain  substances  added  as  yeast, 
we  have,  in  fact,  the  original  beet,  minus  the  sugar,  converted  into  alcohol.  The 
process  is  therefore  continuous,  and  leaves  nothing  to  be  desired  more. 

Pure  sugar,  when  wholly  converted  into  alcohol,  would  give  nearly  its  own 
weight  of  proof  spirit,  or,  in  round  numbers,  one  ton  would  give  240  gallons  of 
spirits.  The  low  sugars  sometimes  u*ed  by  distillers  do  not  yield  so  much,  the 
revenue  estimating,  we  believe,  the  produce  per  ton  at  about  180  gallons.  Beet 
root  usually  contains  on  an  average,  when  properly  grown,  10  per  cent,  of  sugar, 
so  that  one  ton  of  beet,  if  the  whole  of  the  sugar  was  converted  into  alcohol,  would 
yield  about  23  gallons  of  proof  spirits.  We  recollect  an  experiment  made  at 
Cork,  in  1846,  by  Mr.  Joseph  Shea,  of  that  city,  who,  with  the  very  imperfect 
means  at  his  disposal  for  exhausting  the  roots,  which  were  the  common  mangel 
wurtzel,  obtained  17  gallons  of  proof  spirits  per  ton  of  roots.  Now,  supposing 
the  residue  of  a  ton  of  roots  to  produce,  for  feeding  purposes,  only  one-third  of 
the  price  of  the  original  roots,  taken  at  15s.  per  ton,  namely,  5s.,  we  should  bare, 
as  the  cost  of  the  raw  material  of  17  imperial  gallons,  assuming  merely  the  result 
of  Mr.  Shea's  experiment,  10s.,  or  about  Id.  per  gallon 

A  barrel  of  barley  at  12s.  is  usually  assumed  to  yield  10  gallons  of  spirit,  and 
allowing  the  wash  and  grains  to  produce  2s  Go*,  we  shall  have  Is.  as  the  cost  of  the 
raw  material  of  corn  whiskey.  But  beside*  this  there  would  be  an  enormous  differ- 
ence in  the  expenses  of  manufacture.  The  power  required  to  slice  the  beet  would 
be  small  compared  to  the  expense  of  milling  the  grain,  and  mashing,  in  addition  to 
which  we  should  have  to  add  the  expense  of  malting  part  of  the  grain,  the  fuel  for 
heating,  the  coppers  for  mashing.  &c.  The  plant  for  a  beet-root  spirit  distillery  would 
perhaps  not  be  more  than  one-sixth  that  of  an  ordinary  corn  spirit  one.  We  believe 
this  new  industry  is  well  worthy  the  attention  of  the  distilling  trade  in  Ireland.  It 
may  not  supersede  the  ordinary  corn  whiskey  for  Irish  consumption,  as  raw  beet 
whiskey  could  not  be  drunk,  but  a  great  trade  might  be  established  with  England, 
as  the  whole  of  the  spirit  consumed  there  is  first  rectified — Annates  de  V Agriculture 
Francaite— September,  1853. 

Proceu  by  which  the  Juice  obtained  by  re-premnp  Beet-pulp  in  the  manufacture  of 
Beet-tugar  may  be  profitably  worked,  by  A.  Cornill  Woettyn.- --In  the  manufacture 
of  beet-sugar  the  rasped  pulp  gives,  under  the  most  favourable  circumstances,  but 
80  per  cent,  out  of  the  93  to  95  of  juice,  which  the  beet  contains.  It  has 
frequently  been  proposed,  and  has  even  been  largely  practised,  to  re-moisten  the  pulp 
with  water,  and  subject  it  to  a  second  pressure,  by  which  the  greater  part  of  the  re- 
maining juice  may  be  obtained.  No  great  advantage  has  been  derived  from  this 
operation;  1st,  in  consequence  of  the  very  weak  juice  which  was  obtained,  and  which, 
therefore,  required  a  very  large  quantity  of  fuel  to  boil  it  down ;  and  2ndly,  because 
the  juice  of  this  second  pressure  was  always  more  or  less  altered,  and  usually  injured 
that  resulting  from  the  first  pressure,  with  which  it  was  always  mixed,  and  thus  dimi- 
nished both  the  quality  and  the  quantity  of  sugar  produced.  M.  C.  Woestyn,  by  a 
series  of  experiments,  which  he  carried  on  on  a  very  large  scale  in  the  factory  of 
Count  Alexis  Bobrinski,  at  Michailosski,  in  the  Russian  government  of  Tula,  baa 
found  a  means  of  obviating  all  the  disadvantages  attending  the  re-pressing  of  the  roots. 
He  works  the  juice  of  the  first  pressing  by  itself,  and  then  re-presses  the  pulp,  and  for 
this  purpose  uses  a  different  set  of  presses,  &c.  By  the  second  operation  a  juice  is 
obtained  of  about  one-half  the  density  of  the  juice  of  the  first  pressing,  say  3°  to  4° 
of  Beaume,  which  he  raises  to  12°  by  mixing  with  it  a  quantity  of  the  molasses 
of  the  third  crystallization.  The  after  operations  are  the  same  as  with  the  first 
juice.  In  the  factory  of  Michailosski,  80  per  cent,  of  juice,  averaging  from  7°  to 
8°  is  obtained  in  the  first  pressing,  and  10  per  cent,  at  4°  by  the  second.  In  the 
whole  season  of  1852-1853,  9,600,000  kilogrammes,  or  about  9,449  tons  of  beet 
were  worked  up  :  by  the  second  pressing  the  pulp  of  this  quantity  yielded  19,200 
hectolitres,  or  507.240  gallons  of  juice,  marking  4°  of  Beaume,  which  treated  as 
just  described,  yielded  190,400  kilogrammes,  or  187  tons,  8  cwt.  and  221b.,  or  2 
per  cent,  of  fine  yellow  sugar.  About  |  per  cent,  of  this  quantity  was  derived  from 
the  molasses,  that  being  about  the  quantity  of  very  inferior  sugar,  which  is  usually 
obtained  by  allowing  the  molasses  of  the  third  crystallization  to  rest  for  three  or 
four  months  in  the  crystallising  vessels,  so  that  the  clear  gain  of  the  new  process 
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fully  1^  per  cent,  of  superior  quality  sugar.  The  additional  apparatus  which 
would  be  required  in  a  factory  working  9,000*  to  10,000  tons  of  roots  would  be 
three  hydraulic  presses,  a  juice  reservoir,  a  blowing-up  pan,  and  a  scum  press. 
The  vacuum  apparatus  should  also  be  capable  of  making  three  additional  boilings 
io  twelve  hours.  This  process,  if  properly  carried  out,  would  have  great  influence 
on  the  success  of  a  beet  sugar  factory,  and  is  therefore  worthy  of  the  attention  of 
those  intending  to  erect  such  establishments — Moniteur  IndustrieL 

New  Yellow  Variety  of  the  Sugar  Beet — M.  Perier,  manufacturer  of  sugar  at 
Flivy-le-Myrtel,  sent  to  the  Central  Society  of  Agriculture  of  France,  a  small  bag 
of  the  teed  of  a  new  yellow  pear-shaped  variety  of  the  beet,  with  very  slightly 
coloured  flesh,  and  containing  apparently  more  sugar,  on  an  average  of  a  great 
number,  than  any  of  the  varieties  hitherto  known.  The  following  is  the  result  of 
Paten's  analysis  : — 

Water   82-35 

Pure  sugar   1 1  -45 

Other  organic  substances   5*55 

Alkaline  salts   0*45 

Earthy  salts                                                       .  0  20 

Purifkatum  and  Application  of  Glycerine,  by  M.  Bruere  Perrin  of  Rennet  

Solid  fats  and  oils  are  composed  of  two  principles,  fatty  acids  and  a  sweet  oily 
substance,  termed  glycerine  or  fat-sugar.  The  process  of  making  soap  consists  in 
boiling  a  fat  with  a  ley  of  potash  or  soda,  which  unites  with  the  fat  acids  and  sets 
the  glycerine  free.  In  the  manufacture  of  stearic  acid  for  making  stearine  candles, 
by  saponification  with  lime,  a  considerable  quantity  of  glycerine  is  also  produced. 
Until  lately  this  substance  formed  the  waste  ley  of  the  soap  boiler,  and  was  rejected 
as  useless,  or  when  purified  was  merely  employed  in  the  researches  of  the  chemist. 
Its  first  practical  employment  was  in  certain  diseases  of  the  ear ;  subsequently  it  was 
found  to  be  very  efficacious  in  the  cure  of  cutaneous  diseases,  for  which  it  is  now 
largely  employed.  M.  Bruere  Perrin  has  made  several  new  applications  of  it, 
which  are  important ;  for  example,  he  uses  it  for  toilette  soaps,  to  which  it  gives 
the  property  of  softening  the  skin,  and  of  healing  it  when  cracked  from  exposure 
to  cold  or  other  causes.  The  soap  thus  made  preserves  its  first  consistence,  and  at 
the  same  time  that  it  is  quite  unctuous  does  not  grease  the  hands.  He  also  pre- 
pares a  cosmetic  vinegar,  which  has  been  pronounced  excellent.  We  may  also  state 
here  that  M.  Barreswil  has  used  it  with  success  for  preserving  clay  in  a  sufficiently 
pla»tic  state  to  model  with,  and  M.  Chevallier,  has  proposed  to  mix  it  with  the 
site  used  in  preparing  the  warp  of  linen  and  cotton,  in  order  to  keep  them  damp  and 
prevent  the  shuttle  wearing  the  fibres.  There  can  be  no  doubt  that  this  idea  is  worth 
a  trial  for  glycerine  could  be  much  more  easily  removed,  and  would  therefore  oppose 
lets  obstacle  to  the  proper  bleaching  and  printing  of  the  cloth  subsequently,  than 
chloride  of  calcium,  which  is  often  used  at  present. 

M.  Bruere  Perrin  purifies  the  glycerine  obtained  by  saponification  with  lime  in 
the  following  manner.  Having  first  determined  the  quantity  of  lime  existing  in 
the  glycerine  by  means  of  oxalic  acid  in  the  usual  manner,  he  adds  sufficient  sul- 
phuric acid  to  convert  the  whole  of  the  lime  into  sulphate  of  lime.    He  then  con- 


centrates it  in  a  tinned  copper  pan;  agitating  it  nri^Kiy  during  tne  operation,  by 
nesas  of  an  agitator  armed  with  battledore-shaped  plates,  and  set  in  motion  with 
s  which;  during  the  concentration  there  is  a  discngagemeiit  of  vapours  of  a  very 
disagreeable  odour,  and  a  partial  decoloration  of  the  liquid.    When  the  liquid  has 
squired  a  density  of  10°  of  B.  (1  070)  it  is  allowed  to  cool,  and  strained  through 
cloth  to  separate  the  sulphate  of  lime ;  any  excess  of  acid  which  may  have  been 
idded  h  then  saturated  with  carbonate  of  potash,  and  the  liquid  again  concentrated 
with  constant  agitation.    As  soon  as  the  liquid  marks  24°  (1-187)  it  deposits  a 
qantity  of  sulphate  of  potash  under  the  form  of  gelatinous  mass ;  it  is  then  allowed 
tocooL  strained  through  linen,  and  the  deposit  washed  with  a  little  water,  to  which 
a  tery  little  alcohol  has  been  added.    It  is  again  evaporated  for  the  third  time, 
until  it  attains  a  density  of  28°  hot  (12258)  or  30°  (1-2459)  when  cold,  and  allowed 
to  coo/  by  which  a  small  quantity  of  sulphate  of  potash  again  separates,  which  is 
!  by  filtration.    The  substance  resulting  from  these  operations  is  of  amber 
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colour,  and  without  any  marked  odour ;  it  has  a  sweetish  taste  and  is  unctuous  to 
the  feel.  It  is  now  treated  in  the  cold  with  animal  charcoal,  and  filtered,  by  which 
the  glycerine  is  obtained  in  the  form  of  an  odourless  and  colourless  syrup.  Glycerine 
mixes  with  aqueous  liquids,  alcohol  vinegar;  it  lubricates  bodies  without  greasing 
them  like  oil;  it  does  not  evaporate  in  contact  with  air,  and  may  be  readily  im- 
pregnated with  the  aroma  of  the  volatile  oils,  and  finally  it  is  not  susceptible  of 
fermenting  or  of  becoming  rancid — Bulletin  de  la  Societe  de  C Encouragement, 
May,  1853. 

Method  to  prevent  the  decomposition  of  Urine,  and  to  preserve  it  for  the  use  of 
Farmers,  at  Railway  Stations — Chevallier  proposes  to  preserve  the  urine  at  railway 
stations,  for  agricultural  purposes,  in  large  cisterns,  and  to  preserve  it  from  decom- 
position by  adding  some  (5  or  6  drops  to  each  pound  of  urine)  coal-tar  or  coal-tar  oil, 
which  acts  in  this  way  most  effectually.  (When  we  recollect  that  the  urine  of  400 
persons  in  a  year  is  capable  of  manuring  about  10  acres  of  land,  some  means  ought 
certainly  be  devised  to  preserve  so  valuable  a  matter.  The  employment  of  a  little 
sulphate  of  iron  or  caustic  lime  in  the  water  closets,  would  certainly  be  more 
effective  in  checking  the  effluvia  than  the  present  system  of  throwing  a  jet  of  water 

over  the  trough,  the  apparatus  for  effecting  which  is  rarely  ever  in  order  

Journal  de  Chimie  Medicate,  August,  1852. 


Art.  IV  Bulletin  of  Industrial  Statistics. 

[Under  this  head  it  is  intended  to  give  in  the  course  of  the  year  an  epitome  of  the 
most  recent  industrial  statistics  of  all  the  chief  States  of  Europe,  the  British 
Colonies,  and  such  of  the  American  States  as  we  can  obtain  any  information 
about.  It  is  also  intended  to  indicate  all  material  changes  in  the  Tariffs  of 
the  cliief  commercial  nations,  and  everthing  of  importance  connected  with 
Commercial  Legislation  generally,  which  shall  come  uuder  the  knowledge  of 
the  Conductors.] 

PHOGHE88  OF  FLAX  CULTIVATION  IN  IRELAND. 

The  recent  increase  in  the  growth  of  flax  in  Ireland  has  been  extraordinary,  as 
the  following  table,  containing  the  number  of  acres  under  cultivation  in  each  of 
the  six  last  years,  will  show: — 


1848  ...  53,863 

1849  ...  60,314 

1850  ...  91,040 


1851  ...    138,619  acres. 

1852  ...    137,008  „ 

1853  ...  175,495 


There  has  thus  been  an  increase  of  29  per  cent,  last  year  over  the  crop  of  1852 ; 
and  220  per  cent,  over  that  of  1848.  The  increase  in  the  three  provinces  of 
Leinster,  Munster,  and  Connaught,  of  the  crop  of  1853  over  that  of  1852,  has 
been  22  per  cent. ;  and  over  that  of  1848  no  less  than  436  per  cent — the 
number  of  acres  under  cultivation  in  these  provinces  in  1848  being  2,663, 
and  in  1853,  14,279.  Notwithstanding  this  enormous  increase  in  the  produc- 
tion of  home-grown  flax,  so  rapid  has  been  the  development  of  the  linen  ma- 
nufacture  of  these  countries,  that  the  imports  of  flax  and  tow  amounted  in  1852 
to  70,115  tons,  or  the  produce  of  about  280,000  acres.  And  during  the  nine 
months,  ending  the  5th  of  October,  1853,  the  imports  reached  62,264  tons,  being 
an  increase  of  13,677  tons  over  the  corresponding  period  of  1852. 

Flax  is  becoming  an  article  of  export  from  Ireland,  and  the  trade  will,  no  doubt, 
rapidly  increase  if  the  cultivation  of  flax  still  further  increase,  as  Irit»h  flax  seems 
to  be  sought  after  for  certain  purposes,  not  alone  in  England,  but  on  the  Conti- 
nent.   Of  the  crop  of  1852,  there  was  exported  6,696  tons  of  flax,  and  2,308  tons 
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of  tow—total,  9,004  tons;  value,  £392,500.  Of  this  quantity  413  tons  were 
exported  to  France.    The  export  in  1850  was  only  3,166  tons. 

In  1852,  there  were  956  scutch  mills,  with  5.053  stock*  in  operation,  fifty  being 
worked  by  steam.  These  mills  employed  about  15.000  persons,  whose  aggregate 
wages  may  be  estimated  at  £160.000.  Forty  of  these  mills,  with  340  scutching 
stock*,  were  in  the  province  of  Leinster,  Minister,  and  Connaught.  During  the 
year  ld53.  the  number  of  mills  has  considerably  increased,  but  no  return  has  yet 
been  made. 

The  lrWh  farmers  are  beginning  to  learn  the  value  of  saving  the  seed,  as  is 
shown  by  the  fact,  that  20,000  bushels  of  seed  were  sold  during  the  past  year  in 
Belfast  alone  to  the  oil  mills,  or  for  exportation  to  England,  the  sum  realised  being 
£5,000.  Three  new  oil  mills,  on  Continental  principles,  have  been  erected  in 
Ireland  in  1853,  two  of  them  being  in  the  south  of  Ireland. 

[See  Report  of  the  Flax  Improvement  Society  of  Ireland  for  1853.] 

PROGRESS  Or  THE  COT  TO*  MANUFACTURE  IM  RUSSIA. 

The  cotton  manufacture  is  rapidly  increasing  in  Russia.  It  is  scarcely  more  than 
twenty  years  since  the  first  spinning  mill  was  erected,  and  now  it  has  350.000  spindles 
in  full  activity,  which  produce  more  than  300,000  pouds  of  yarn  ( 1 0,800, OOOlbs.)" 
The  yarn  spun  is  generally  very  low,  the  Nos.  usually  varying  from  20  to  40  for  the 
woof,  because  there  is  a  large  market  for  coarse  fabrics.  The  principal  seat  of  the 
manufacture  of  the  coarse  goods  is  central  Russia,  especially  in  the  Governments  of 
Motcow,  Wladimir,  Kalouga,  Kostroma,  kc.  The  peasant*  receive  the  yarn  from 
contractors,  and  occupy  themse'ves  in  weaving  during  the  winter  at  very  trifling 
wages.  The  goods  thus  manufactured  in  the  villages  may  be  divided  into  three 
classes,  according  to  the  quality  of  the  yarn.  The  first  includes  those  of  the  lowest 
quality,  and  which  are  sold  at  18  to  24  copecks  the  arsheen  (about  2  °0</.  to  Skd. 
the  vard).  The  warps  are  formed  of  No.  28  yarn,  and  the  woof  of  No.  30.  1  be 
fabrics  of  a  medium  quality,  valued  at  25  to  28  copecks  the  arsheen  fabout  3kd.  to 
4d.  the  yard),  are  formed  of  Nos.  34  and  36  warp,  and  38  to  40  woof.  The  better 
class  of  fabrics  are  made  of  foreign  yarn,  Nos.  38  to  42  for  the  warp,  and  44  to  48 
for  the  woof,  and  sell  at  29  to  32  copecks  the  arsheen  (about  4\d.  to  4Jcf.  the 
>ard.) 

Besides  the  factories  producing  the  classes  of  goods  just  mentioned,  there  are 
140  others  for  the  superior  articles,  without  including  cotton  velvets  and  muslins. 
The  former  branch  of  manufacture  has  been  greatly  developed  within  the  last  few 
years,  the  chief  market  being  China.  Before  the  establish  man  t  of  the  Russian 
factories  the  Chinese  markets  were  exclusively  furnished  by  Great  Britain  with 
cotton  velvet ;  but  at  present  that  article,  with  cloth,  forms  the  chief  export  to 
China;  even  so  early  as  1842,  the  quantity  exported  to  China  amounted  to  three 
millions  of  arsheens,  or  about  2,333,000  yards. 

The  manufacture  of  printed  cottons  is  said  to  have  arrived  at  nearly  the  same 
dt-tn-ee  of  perfection  within  the  last  twenty  years  as  in  Manchester  or  Alsace. 
The  chief  seat  of  this  branch  is  at  St.  Peteroburgli,  where  it  is  chiefly  carried  on  by 
the  Swiss.  The  quantity  made  is  estimated  at  about  three  millions  of  pieces, 
which  is  sufficient  to  supply  the  whole  empire.  At  present  not  more  than  1,600 
pieces  of  the  finest  prints  are  imported  for  the  use  of  the  higher  classes.  The 
manufacture  of  muslins  is  also  progressing.  We  may  also  add  here,  that  several 
Hiccessful  attempts  have  been  made  to  introduce  the  cultivation  of  the  cotton  plant 
into  the  Caucasian  provinces,  and  that  the  quantity  grown  increases  from  year  to 
;ear. 

The  total  value  of  the  cotton  fabrics  produced  in  Russia  may  be  estimated  at 
store  than  40,000.000  of  silver  roubles,  or  about  £6,400,000  sterling. 

The  following  table  exhibits  the  imports  of  raw  cotton  and  yarn  into  Russia, 
from  1846  to  1850:— 


•  Since  1850  the  increase  has  been  still  more  remarkable,  if  our  authority  is  to 
be  relied  upon  ;  for  there  are  now  50  factories,  with  600,000  spindles,  employing 

10.000  persons,  and  producing  700,000  pouds  of  yarn,  or  25,464,5001bs  From 

litttcke Gew<rbezeuung,  Htjt%  1853. 
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Cotton  Y»nw. 


Years. 

Raw  Cotton. 

White. 

Dyed. 

1840 

26,152.450  lbs. 

18,288,000  lbs. 

1 14,750  lbs. 

1847 

31  127.040  " 

15,147,000  - 

1-28,250  " 

1848 

44,471.962  " 

14,231,250  " 

126.000  " 

1849 

56,154.372  " 

10,287,000  " 

150,750  " 

1850 

44,257,500  " 

6,221,250  " 

112,500  M 

We  thus  see  that  the  importation  of  raw  cotton  has  nearly  doubled,  while  the 
import  of  cotton  yarn  has  diminished  by  two-thirds.  In  1832,  Great  Britain 
exported  19,587,781  lbs.  of  cotton  yarns  and  fabrics,  value  £1,136,787;  whilst  in 
1850,  the  total  quantity  of  yarn  imported  from  all  parts  of  Europe  was  5,602,248 
lbs.,  or  little  more  than  one.fourtn.  [See  Annates  du  Commerce  Exterieur — 
Official  Journal  of  the  Minister  of  the  Interior  of  France,  No.  679,  March  1853.3 

CONDITION  OP  MANUFACTURING  INDUSTRY  IT*  SWEDEN  IN  1851. 

There  appears  to  have  been  a  stagnation  in  the  trade  of  Sweden  in  1851 ,  as  the 
total  value  of  the  manufactures  was  only  24,305,603  rix  dollars  banco  (£2,025,466), 
not  including  the  products  of  the  machine  factory  of  Motala,  which  was  estimated 
at  479,061  (£39,921  15s.)  This  sum  shows  an  increase  upon  that  of  1850  of  only 
17,609  (£1,467  8s.  Ad.)  The  number  of  factories  has  increased  by  24,  2,537  being 
in  operation,  but  the  operatives  had  diminished  by  179,  the  total  number  being 
23,248. 

The  total  value  of  the  products  of  the  1 56  cloth  factories,  protected  by  an  absolute 
prohibition,  was  only  5,644,427  rix  dollars  (£470,369),  being  1,273,430  (£106,119) 
less  than  in  1850.  The  consumption  of  woollen  cloth  is  continually  augmenting, 
without  any  sensible  diminution  of  price ;  so  that  the  decrease  just  mentioned, 
which  is  entirely  confined  to  the  finer  articles,  can  only  be  attributed  to  the  pre. 
carious  state  of  the  trade. 

The  17  silk  factories,  similarly  protected,  have  also  suffered  a  diminution  in 

E reduction  to  the  extent  of  58,436  rix  dollars  (£4,869  13s.  4d.\  the  total  value 
eing  909,667  rix  dollars  (£75,805  lis.  Sd.)  On  the  other  hand,  the  production 
of  cotton  yarn  was  6,005,081  punds,  or  5,629,763  lbs.  British,  value  3,279,493  rix 
dollars  (£273,291)  ;  that  is,  270,749  punds.  or  253,828  lbs.  British,  value  79,593 
rix  dollars  (£6,632  15s.)  more  than  in  1850.  There  was  also  an  increase  in  the 
production  of  cotton  and  linen  fabrics  to  the  cxtcut  of  67,862  rix  dollars 
(£5.655  3«.  Ad.) 

Glass  increased  to  the  extent  of  49.551  (£4,129  5s.);  paper,  158,203 
(£13.183  lis.  Sd.);  oil,  127,267  (£10,605  lis.  8rf.);  refined  sugar,  79,230 
(£6,602  10s.)  ;  tobacco  and  snuff,  197,478  (£16,450  10s.)  >  and  leather,  246,949 
C£20,579).-[7rfeii.,  No.  737,  October,  1853.] 

COMMERCE  OE  SWEDEN  IN  1851. 

The  total  value  of  the  imports  and  exports  of  Sweden,  not  including  the  pre- 
cious metals,  for  the  year  1851,  was  54.458,000  dollars  banco,  or  X4.529.500; 
being  an  excess  over  that  of  1850  by  6,428,000  rix  dollars,  or  £527,000.  Of  this 
sum  the  importations  formed  27,500,000  rix  dollars,  or  ,£2,291,666;  and  the 
exportation*,  26,854,000  rix  dollars,  or  £2,237,833.  The  external  commerce  of 
Sweden  in  the  year  1851  was  therefore  very  favourable ;  in  importations  it  exceeded 
all  previous  years  ;  and  in  the  value  of  theexports,  all  except  the  year  1847,  when, 
owing  to  the  very  large  quantity  of  corn  exported,  the  value  of  the  exports  rose 
to  the  sum  of  29.588,000  rix  dollars,  or  .£2.465,606.  If  we  compare  the  imports 
of  Sweden  in  1851,  with  those  of  twenty  years  previously,  it  will  be  found  th.it  the 
merchandize  now  purchased  in  other  countries  is  more  than  double  the  value  of 
that  imported  in  the  years  1831,  1832,  and  1833. 

Among  the  imported  articles,  the  consumption  of  which  has  especially  increased, 
may  be  mentioned — raw  sugar,  of  which  2,590,871  pounds  Swedish*  were  imported 


*  100  pounds  Swedish  equal  about  93J  lbs.  avoirdupois. 
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in  1851.  against  10,202,443  lb«.  in  1831 — a  feet  which  is  the  more  remarkable,  as 
the  exportation  of  refined  sugar  has  declined  from  1,412,761  lbs.  in  1846,  to 
145.784  lbs,  in  1851  ;  coffee,  of  which  9,613,934  lbs.  were  introduced  in  1851, 
against  3.268,681  lbs.  in  1831 ;  cotton,  the  import  of  which  was  7,989,428  lbs.  in 
ta5\.  against  794.434  lbs.  in  1831.    There  has  also  been,  unfortunately,  an  in- 
crease in  the  consumption  of  spirits ;  the  quantities  being,  in  1851,  54,583*  kannas, 
or  37.6(52  gallons,  against  46.755  kannas,  or  32,261  gallons,  in  1850.    The  other 
articles,  the  consumption  of  which  has  increased,  are :  machinery,  salt,  coal,  tea, 
wool,  and  wine,  (with  the  exception  of  those  of  Champagne,  Madeira,  and  Malaga). 
The  quantity  of  com  which  cleared  inwards,  in  1851,  was  354,819  tuns,  or 
174.443}  quarters ;  and  outwards,  224,263  tuns,  or  1 10,256|  quarters. 

The  increase  in  exportation  has  principally  affected  timber  ;  there  were  exported 
in  1651,815,533  doseos  of  deals,  against  238,240  in  1831.  The  exportation  of 
bar  iron  was  560,541  skeppunds,  or  77.710  tons,  4  cwt.  1  qr.,  being  a  slight  de- 
crease upon  that  of  1850,  in  which  year  the  export  was  615,627  skeppunds,  or 
82,416  toos.  The  increase  in  the  timber  export  is  principally  attributed  to  the 
change  in  the  commercial  system  of  Great  Britain. 

Toe  value  of  the  total  exports  to,  and  imports  from,  Great  Britain,  in  1851,  was 
14,453,000  rix  dollar*,  or  £1,204,416,  or  more  than  one-fourth  of  the  whole 
external  commerce  of  Sweden. 

The  navigation  naturally  increased  with  the  external  commerce,  and  was  con- 
sequentir  more  than  in  1850.  There  arrived  6,882  vessels,  having  a  tonnage  of 
318.337  'lasts  or  725,922  tons ;  and  there  sailed  6,727  vessels,  of  325,937  lasts 
tunaage,  or  743.252  tons.  The  Norwegian,  and  foreign  vessels  had  a  larger  share 
in  this  increase  than  the  Swedes. —[/&«*.] 


cotoitios  or  MINIHG  AMD  METALLOBOIC  INDUSTRY  IN  SffFDEM  I!*  1850. 

Iron  Ore  raised. — There  were  extracted,  in  1850,  in  the  whole  kingdom,  1,440,1 14 
skeppunds  or  192,771  tons  3j  cwts.  of  iron  ore,  of  which  the  celebrated  mines  of 
lUtmemora  furnished  106,599  skeppunds,  or  14,269  tons  3  cwts.  Compared  with 
the  preceding  years  we  have  the  following  results  • — 

Skeppunds.  Tons. 

In  1849  1,502,537  201,127 

1844  to  1848,  mean  .     1,352,123  180,992  17  cwts. 

1839  to  1843,    „  1,356.547  181,586 

1834  to  1838,    „  .      1,199,281  160,533  13  cwts.  3  qrs. 

The  number  of  workmen  employed  in  the  works  of  the  iron  mines  was  5,241. 
Smelting  of  Iron  Ore  — There  were  in  activity  224  blast  furnaces,  which  pro- 
duced 727.597  skeppunds,  or  97,394  tons  17  cwts.  of  pig  iron.    The  preceding 
ear  there  were  198  furnaces  in  blast  which  produced  607,223  skeppunds,  or 
1.281  tons  16  cwt. 

Cmttimg*  in  Iron  The  blast  furnaces  and  the  cannon  foundries  of  Finspang, 

Ai'.-r,  and  Stafsjo,  produced  23,254  skeppunds,  or  3,112  tons  15  cwts. ;  and  the 
other  foundries.  28,045  skeppunds,  or  3,754  tons  1  cwt.  of  castings,  value  513,444 
rii  dollars,  or  £42,787.  The  export  of  shells,  shot,  and  cannon,  principally  to 
Norway,  Holland,  and  Denmark,  amounted  to  2,879  skeppunds,  or  385  tons 
7j  cwts. 

The  number  of  workmen  employed  in  these  foundries  and  blast  furnaces  was 
3,016 

Manfactvre  of  Bar  Iron. — 5,311  forges  were  in  operation,  and  produced 
f'<4j,934  &keppunds  of  bars,  or  86,463  tons,  8  cwts,  the  number  of  workmen  em- 
ployed being  3,983.  The  total  exportation  amounted  to  615,627  skeppunds,  or 
82,416  tons,  which  was  thus  distributed:— 


Great  Britain,    .       .    218,851  skeppunds,  or  29.295  tons. 
United  States,    .       .    127,473        „         or  17.061    „    7  cwt. 
Denmark,  52,295       •i        or  7.000   ,,    2  ,, 

France,  .     33,464  or  4,479    „    8   ,,  3  qrs. 

Algiers  4.835J      ,,        or     647        5j  ., 

These  numbers  show  an  improvement  on  the  preceding  years,  as  the  following 
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table  of  the  relative  production  and  exportation  of  iron  from  1834  to  1849  will 
show : — 


1849  . 
1844  to  1848 
1839  to  1843 
1834  to  1838 


638,827  85,512 

603,428  80,773 

575  251  77,002 

495,448  66,310 


Skeppunds. 

595,973 
591,125 
572,831 
509.052 


70,776 

79,127 
76.678 
08.221 


Manufactured  Iron. — The  production  of  manufactured  articles  in  iron  in  1850 
was  86,167  skeppunds,  or  11,534  tons,  3  cwts. ;  the  quantity  in  1849  being  only 
80,965  skeppunds,  or 

Production  of  other  Metals — Gold. — The  silver  mine  of  Gustavus  HI.  in  the 
mining  district  of  Stora-Kopparberg,  yielded  1  marc,  15  lods,  4  grains  of  gold. 

Silver  and  Lead.  —  Four  mines  produced  6,002  marcs,  1  grain  of  silver,  of 
which  2,735  marcs,  1 1  lods  were  derived  from  the  mine  of  Sada.  This  is  the 
highest  production  of  the  last  period  of  five  years.  The  number  of  persons  em- 
ployed in  1850  in  the  working  of  silver  and  lead  was  701  ;  the  quantity  of  lead 
produced  being  1,254  skeppunds,  13  lispunds,  and  12  skalpunds,  or  3,360  cwts. 
2  qrs.  and  19  lbs. 

Copper,  Nickel,  Zinc,  and  Brats. — The  total  quantity  of  copper  produced  was 
10,102  skeppunds,  or  27,135  cwts.,  being  a  greater  production  than  either  of  the 
four  preceding  years.  2,261  skeppunds,  13  lispunds,  1  skalpund,  or  about  6,058 
cwts.  of  copper  were  forged.  Nickel. — The  quantity  of  nickel  ore  raised  was 
2,372 J  skeppunds,  or  6,354  cwts.  3  qrs.  18  lbs.  ;  and  the  total  number  of  persons 
employed  in  the  working  of  copper  and  nickel  was  2,198.  Zinc— The  mines  of 
zinc  yielded  258  skeppunds,  or  691  cwts.  of  metal ;  and  the  total  quantity  of  brass 
produced  wa*  581  skeppunds,  17  lispunds,  2  skalpunds,  or  1,558 J  cwts. 

Cobalt  There  was  manufactured  5,663  skalpunds  of  the  oxide,  or  4,248  lbs.; 

872  skeppunds,  19  lispunds,  10  skalpunds,  or  3,117}  cwts.  of  sulphur;  2,168 
skeppunds,  or  5,807  cwts.  of  copperas  and  blue  vitriol;  9,253  tuns,  or  36,4 19  bushels, 
of  alum ;  10,847  tuns,  or  42,693  bushels,  of  red  ochre ;  150  skeppunds  of  manganese, 
or  4014;  cwts. ;  and  141  skeppunds,  14  lispunds,  or  379J  cwts  of  litharge.  The 
works  in  porphyry  of  Clfvedahl  were  estimated  at  2,000  rix  dollars,  or  £166  13s.  4d; 
and  the  works  in  marble  from  the  quarry  of  Kolmarden,  3,089  rix  dollars,  or 
£257  8s.  4//.  And  finally,  the  coal  mines  of  Hoganas  yielded  169,459  tuns,  or 
about  145.779  chaldrons. 

The  exportation  of  metals  from  Sweden  in  1850  was  thus  distributed  :  — 


Copper, 
Nickel, 

Brass,  unwrought  . 
Do.  wrought 


, , .  ■       f  Copper  and  Brass,  3,813 
Wire'  }  Iron  and  Steel,  19,326 
Lead,  unwrought 
Old  Iron 
Cobalt  ore 
Prepared  Cobalt 

Vitriol,  J 

CI  rant 


7,245  skeppunds 
13,625  skalpunds 
1,874  skeppunds 
1,444  skalpunds 


I  Green 
Alum 
Sulphur 
Red  Ochre  . 
Manganese  . 
Litharge 


SI 


skeppunds 
•» 

1 ,007  skalpunds 
139 

26$  lispunds 
2,567 
164.392 
3,241 

3,419  tuns  .  . 

180  skeppunds 
3,896  lispunds 


mini 


19,406  cwts. 
10,218f  lbs. 
5,019  cwU. 
1,083  lbs. 
2,860  „ 
129  cwts.  I  qr.  19  lbs. 
160  cwts. 
1,224  „ 
7554  lbs. 
104}  „ 
307,  „ 
343}  cwts. 
22,016} 
434 

13,457  bushels. 
482  cwts.  16  lbs. 
521    .,  lqr.201bs. 

ng  and  working  of  metals, 


is 

The  total  number  of  persons  employed  in  the 
&c.  was,  in  1850,  17,982.    On  the  whole  the  metallunnc  industry  of  Sweden  was 
in  a  very  prosperous  condition  in  1850 — Idem,  No.  672,  February,  1853. 
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Art.  I. — The  Patented  Systems  of  Steeping  the  Flax  Plant.    By  James 
Macadam,  Jon.,  Secretary  to  the  Royal  Society  for  the  Promotion 
and  Improvement  of  the  Growth  of  Flax  in  Ireland,  Corresponding 
-  Member  of  the  Societe  Centrale  d'Agricultnre,  of  Paris,  and  of  the 
Acaderaia  Rcalo  d'Agricoltura,  of  Turin,  $c. 

■< 

The  cultivation  of  the  flax  plant,  as  furnishing  the  raw  material  of  the 
linen  manufacture,  is  very  extensively  earned  on  throughout  Europe,  and 
in  some  parts  of  the  continents  of  Asia  and  America.  In  examining  the 
fiax  stem,  at  maturity,  it  is  fonnd  to  consist  of  a  woody  interior,  more  or 
less  hollow,  surrounded  by  the  fibres,  as  the  wood  of  a  tree  is  by  the  bark, 
and  these  fibres  are  naturally  cemented  together  with  a  substance  gene- 
rally termed  gum-gluten  or  gum-resin.  In  order  to  obtain  a  fibre  for 
manufacture,  freed  from  this  matter,  the  practice  of  flax -growers  has  been 
to  place  the  plant,  either  when  freshly  pulled,  or  after  drying,  in  water, 
where  fermentation  takes  place;  the  gum  becomes  resolved  into  its  ulti- 
mate constituents,  and  these  are  dissolved  or  suspended  in  the  water, 
which  being  evaporated,  the  residuum,  on  analysis,  (Hodge's,)  has  been 
found  to  contain  the  following  matters: — 


Potaah   

Soda 

Chloride  of  sodium 
Lirae 
Magnesia 
Oxide  of  iron 
Sulphuric  acid  ... 
Phosphoric  acid 
Carbonic  acid 
Silica      ...  ... 


... 
... 
... 
... 
... 


... 
... 
... 
... 
... 

a  •  . 

... 

... 
... 


271 7  per  cent. 

8-18 
21-58 

6-91 

4-  60 
0-83 

15-64 

5-  66 
12-43 

300 


M 


10000 


Throughout  all  the  countries  producing  flax  fibre  for  the  linen  manu- 
facture, three  systems  of  retting  are  carried  out.  In  one  case,  which  pre- 
vails over  most  of  Russia,  Germany,  and  parts  of  Belgium  and  Franco, 
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the  stems  are  dried,  when  polled,  the  seed  is  taken  off,  and  the  stems  im- 
mersed in  pools,  lakes,  or  rivers,  either  in  the  samo  season  or  in  the  fol- 
lowing one.  In  another,  which  is  termed  dew-retting,  and  practised  in 
parts  of  Belgium,  Germany,  and  Russia,  the  dried  stems,  after  the  seed  is 
beaten  off,  are  spread  on  the  field,  where  the  action  of  dew,  rain,  or  snow, 
effects,  in  a  lengthened  period,  that  decomposition  of  the  gum,  which  is 
elsewhere  more  quickly  obtained  by  immersion  in  water.  This  method, 
termed  "  dew-retting,"  has  lately  been  abandoned  in  many  districts,  as  it 
is  obviously  less  certain  4n  its  effects  than  the  plain  steep.  The  third 
plan  is  that  almost  universally  practised  in  Ireland,  and  is  also  carried 
out  to  some  extent  iu  the  Pays  de  Wacs,  in  Flanders.  In  this  case  the 
stems  when  pulled,  cither  with  or  without  the  separation  of  the  seed-pods, 
are  at  once  put  into  pools  or  rivers.  The  Irish  practice  is  very  wasteful, 
as  the  seed  is  rarely  saved. 

It  is  obvious  that,  in  the  preceding  modes  of  steeping  flax,  great  irregu- 
larity must  arise  from  variations  in  the  temperature  of  the  air  and  water, 
and  the  comparative  skill  of  the  grower  in  ascertaining  exactly  when  the 
plant  is  sufficiently  steeped  to  insure  the  decomposition  of  the  gum,  without 
the  process  being  carried  so  far  as  to  injure  the  strength  of  the  fibre. 
Hence  greater  inequality  of  the  fibre  appears  attributable  to  this  cause 
than  to  the  skill  exerted  in  the  details  of  culture.  The  quality  of  the 
water  in  which  the  plant  is  steeped  also  exercises  a  very  marked  effect  on 
the  colour  and  mellowness  of  the  fibre.  In  Ireland,  some  pools  give  a  fine 
white  colour,  while  others  impart  a  greyish  tinge.  In  Holland,  the  ditches 
invariably  turn  out  a  dark  grey,  or,  as  it  is  termed,  blue  twit;  while  in 
Flanders,  a  silver-grey  (gris  argente)  is  the  result.  The  river  Lys,  which 
yields  the  finest  fibre  iu  the  world,  throughout  its  course  is  found  to  give 
a  yellowish -white  to  the  flax  immersed  in  it.  Much  of  the  variety  of 
tinge  imparted  to  the  fibre  steeped  in  different  places  is  attributable,  no 
doubt,  to  the  comparative  purity  of  the  water  from  mineral  or  vegetable 
matters;  but  the  superiority  of  the  Lys,  and  the  peculiarities  attending 
the  steep  of  other  waters,  are  as  yet  unexplained,  although  analyses  have 
been  made  with  the  object  Generally,  it  may  be  stated,  that  the  water 
most  suitable  for  steeping  flax  is  that  derived  from  the  natural  drainage 
of  the  soil,  such  as  rivers,  brooks,  and  ditches;  and  that  spring  water  is 
mostly  unsuitable,  as  containing,  in  much  greater  proportion,  soluble  salts. 
Where  carbonate  of  lime  is  detected  in  such  springs,  the  fermentation  is 
with  difficulty  effected,  and  the  fibre  acquires  a  harshness  which  renders 
it  incapable  of  producing  good  yarn ;  and  where  iron  is  present  to  any 
considerable  extent,  its  action  on  the  tannic  acid,  which  is  readily  traceable 
in  the  stem,  strikes  a  brown  or  grey  colour,  difficult  to  eradicate  in  the 
bleaching  of  the  fabric. 

In  consequence  of  the  uncertainty  and  disadvantages  attendant  upon 
the  modes  of  steeping  ordinarily  practised,  much  attention  has  been 
directed,  at  different  periods,  to  some  systematic  means  of  accomplishing 
the  destruction  of  the  gum.  In  1775,  Lady  Moira  employed  a  solution 
of  kelp  (impure  carbonate  of  soda  and  potash)  to  discharge  this  substance, 
and  operated  upon  fibre  previously  mechanically  separated  from  the  wood 
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of  the  stem.  This  system,  with  some  modifications,  has  since  been 
brought  prominently  before  the  public  by  M.  Clanssen,  who  aimed  both 
at  the  preparation  of  a  fibre  to  suit  the  linen  in  manufacture,  and  the  con- 
Tersion  of  it  into  a  material  capable  of  replacing  or  being  mixed  with 
cotton  or  wooL  For  the  first-named  purpose,  it  appears  that  the  process 
employed,  though  successful  iu  getting  rid  of  the  gum,  presented  disadvan- 
tages, in  altering  the  character  and  strength  of  the  fibre ;  as  a  substitute 
for,  or  auxiliary  to  cotton,  experience  has  pointed  out  insuperable  defects, 
chiefly  arising  from  the  totally  distinct  character  of  the  filaments;  and  as 
applicable  to  the  woollen  manufacture,  although  partially  successful,  its 
suitability  is  very  limited.  In  Germany,  at  different  periods  from  1777  to 
1816,  attempts  based  on  the  same  principle  were  all  unsuccessful,  and  to 
this  list  of  failures  may  be  added  that  of  Mr.  Lee  of  Manchester,  who,  in 
1814,  succeeded  in  inducing  the  Irish  Linen  Board  to  take  up  his  system, 
which  was  almost  identical  with  the  foregoing,  and  to  expend  a  large  sum 
of  money  in  introducing  it  in  Ireland.  Like  ail  preceding  and  subsequent 
attempts,  this  also  fell  to  the  ground.  It  appears,  indeed,  to  be  recog- 
nised, as  far  as  we  can  at  present  judge,  that,  in  order  to  obtain  a  fibre 
possessing  the  strength  and  mellowness  required  for  its  conversion  into 
linen  fabrics,  fermentation,  however  effected,  is  the  only  safe  means. 
Diluted  sulphuric  acid,  soap,  caustic  lime,  and  other  substances,  have  been 
rej>eatedly  tried,  here  and  on  the  Continent,  but  in  all  cases  unsuc- 
cessfully. 

Beturning,  then,  to  the  employment  of  water  as  the  means  of  inducing 
fermentation,  we  may  proceed  to  examine  the  various  modes  brought  for- 
ward with  a  view  to  accelerate  its  action. 

First  in  order  of  time,  and  probably  as  yet  in  success,  is  the  maintenance 
of  the  water  at  an  artificial  temperature  greater  than  that  generally  afforded 
in  any  flax-growing  country  during  the  heat  of  summer.  In  1804,  at 
Amiens,  some  trials  were  made  of  subjecting  flax  straw  to  the  action  of  steam, 
afterwards  condensed,  but  no  practical  results  followed.  There  is  reason 
to  believe  that  many  private  experiments,  both  with  steam  and  with  hot 
water,  were  made,  at  different  periods,  in  the  British  Islands  and  on  the 
.  Continent;  but  the  subject  was  first  brought  prominently  forward  in  1847, 
when  the  late  Mr.  Schenck,  of  New  York,  came  over  to  Ireland,  and  laid 
his  plans  before  the  Royal  Flax  Society.  His  system  had  been  already 
tried,  with  success,  in  retting  hemp,  in  the  United  States,  and  he  argued 
therefrom  that  it  would  be  equally  suitable  to  flax.  His  views  were  care- 
fully considered,  and  every  facility  given  him  for  carrying  them  out,  so  as 
to  exhibit  the  advantages,  if  any,  attaching  to  his  system.  It  may  be 
briefly  described  as  follows: — The  dried  flax  straw,  after  the  seed  has  been 
separated,  is  placed  in  wooden  vats,  having  a  false  perforated  bottom, 
under  which  are  pipes,  into  which  steam  is  introduced.  The  vats  are 
filled  with  water,  aud  the  steam  gradually  heats  the  water,  until  the  latter 
attains  a  temperature  of  90°  Fahrenheit.  In  60  hours  the  process  is 
completed,  and  the  flax-straw  removed.  It  is  then  dried  artificially,  by 
means  of  stoves,  or  is  spread  on  the  field,  as  in  the  usual  country  method, 
and  the  fibre  subsequently  separated  from  the  wood  by  the  process  of 
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scutching.  Schenck's  method  has  been  pnt  in  operation  in  12  or  13 
establishments  in  Ireland,  3  in  Scotland,  10  in  England,  1  in  France,  and 
4  in  Prussia  and  Austria.  The  fibre  so  prepared  has  been  of  very  variable 
quality,  according  to  the  pains  taken  in  saving  and  drying  the  plant,  and 
the  comparative  skill  of  the  conductors  of  the  steeping  process.  Several 
concerns  have  been  abandoned,  but  others  have  been  highly  successful. 
The  faults  at  first  attributed  by  spinners  to  fibre  steeped  on  Schenck's 
system,  were  dirtiness,  weakness,  and  harshness.  The  former  arose 
from  the  6mall  quantity  of  water  employed,  the  fibres,  when  artificially 
dried,  being  loaded  with  the  products  of  the  decomposed  gum,  which  gave 
them  a  disagreeable  smell,  caused  a  cloud  of  dust  in  the  hackling,  and  a 
fouling  of  the  hot  water  through  which  they  pass  in  the  spinning  process. 
The  last  fault  arose  probably  from  the  direct  action  of  these  matters  on 
the  fibre,  imparting  to  it  a  dry  ness  and  roughness  of  feel,  and  depriving 
it  of  that  softness  and  mellowness  which  are  technically  termed  "  spinning 
quality.1'  Both  these  faults  have  been  lately  got  rid  of  by  means  of  a 
simple  invention,  which  is  claimed  by  several  parties,  and  the  advantages 
of  which  are  now  so  fully  recognised  that  all  proprietors  of  retteries  on 
Schenck's  system  have  adopted  it  This  invention  consists  in  passing  the 
wet  flax-straw,  as  it  is  taken  out  of  the  vat,  between  one  or  more  pairs 
of  heavy  metal  rollers,  which  squeeze  out  the  foul  steep  water,  and  clean 
the  fibre  of  all  foreign  substances,  excepting,  of  course,  the  wood,  which 
is  removed  by  scutching.  The  effect  of  the  rollers  is  increased  by  direct- 
ing a  stream  of  water  on  the  straw,  cither  before  or  after  it  passes  through, 
and  thus  thoroughly  washing  away  the  matters  referred  to.  Since  this 
plan  has  been  adopted,  there  have  been  no  further  complaints  from 
spinners  as  to  the  dirtiness  or  harshness  of  the  fibre.  But  as  yet  it  appears 
that,  while  the  fibre  is  fine,  soft,  and  mellow,  it  is  weaker  than  that  of  flax 
steeped  in  pools,  in  the  ordinary  country  method.  This  restricts  its  use 
to  weft  yarns;  but  as  these  constitute  the  larger  proportion  of  Irish 
spinning,  the  fault  is  not  of  much  gravity. 

Hot  water  steeping,  though  originating  in  a  great  degree  with  Schenck, 
has  been  modified  in  various  ways  by  Powuall,  Buchanan,  Wilson,  Burton, 
and  others.  It  is  not  necessary  to  go  into  the  details  of  all,  but  a  few 
notes  may  be  useful  as  regards  the  plan  of  Buchanan.  In  lieu  of  the  im- 
moveable vats  of  Schenck,  he  employs  a  series  of  iron  chambers,  so 
arranged  that  a  current  of  hot  water  shall  pass  through  them,  and  by 
means  of  pulleys  the  supply  of  water  is  regulated  by  the  ascent  or  descent 
of  these  chambers  as  they  become  filled  or  emptied.  The  water  is,  at  one 
period,  at  212°,  and  the  process  is  completed  in  twelve  hours.  Little, 
however,  is  known  of  the  quality  of  fibre  so  prepared,  and  it  is  to  be 
feared  that  the  high  temperature,  instead  of  assisting  fermentation,  merely 
effects  maceration,  and  that  it  coagulates  the  gum  and  renders  it  to  some 
extent  undecomposable. 

At  Lille,  M.  Terwangne  has,  for  some  time  past,  been  bringing  before 
the  public  a  method  of  steeping,  which,  like  Schenck's,  is  based  on  the  use 
of  hot  water,  but  presents  many  peculiarities.  Instead  of  wooden  vats,  he 
employs  receptacles  of  brick,  with  a  false  bottom  of  wood.    These  are 
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filled  with  the  flax-straw.  Cold  water  is  let  in,  and  is  heated  by  means  of 
a  pierced  pipe  nnderneath  the  bottom,  which  conveys  steam.  The  tem- 
perature is  20°  to  25°  centigrade,  (68°  to  77°  Fahrnheit,)  and  the  process 
requires  70  to  90  hours,  according  to  the  nature  of  the  straw.  In  the  water 
is  placed  some  chalk  aud  wood  charcoal,  which  are  stated  to  prevent  alto- 
gether the  disagreeable  smell  which  arises,  in  all  steeping,  from  the  decom- 
position of  the  gum ;  and  M.  Terwangne  proposes  afterwards  to  employ 
this  water  as  manure,  in  combination  with  the  ashes  of  the  shoves,  or 
woody  part  of  the  flax  stem,  and  the  cheap  refuse  of  the  oil-mills.  After 
the  water  is  drawn  off  from  the  brick  tank,  a  supply  of  pure  water  is  let 
in,  to  wash  the  flax,  and  the  latter  is  then  taken  out,  dried,  and  scutched. 
There  is  no  definite  report  from  French  spinners  as  yet  on  the  quality  of 
fibre  prepared  by  M.  Terwangne. 

While  these  various  modes  of  hot-water  steeping  have  so  materially 
shortened  the  time,  as  compared  with  the  usual  cold  water  steep,  other 
systems  have  been  brought  forward  proposing  still  more  to  lessen  it. 
These  consist  in  the  use  of  steam  as  a  direct  agent,  and  the  two  prin- 
cipal are  those  of  M.  Delisse  and  of  Watt. 

Of  the  former  little  is  known,  except  that  one  hour  is  stated  to  be 
sufficient  to  subject  the  straw  to  the  action  of  steam  before  the  fibre  can 
be  separated. 

The  latter  has  been  prominently  before  the  public  for  more  than  a 
year,  and  demands  a  special  explanation.  The  straw  is  placed  in  iron 
chambers,  closed,  with  the  exception  of  two  doors  for  putting  it  in  and 
taking  it  out  The  top  is  in  the  form  of  a  shallow  tank,  to  fill  the  office 
of  a  condenser.  The  bottom  is  a  false  one,  perforated.  When  the  flax 
has  been  placed  in  the  chamber,  and  the  doors  closed,  steam  is  driven  in 
by  a  pipe,  round  the  chamber  and  beneath  the  bottom,  and  penetrates  the 
entire  mass,  becoming  condensed  when  it  meets  the  top,  and  then  descend- 
ing in  a  constant  drip  of  water  upon  the  straw.  The  liquid,  saturated 
with  the  decoction  of  the  flax  stems,  is  drawn  off  and  employed  for  feeding 
pigs,  along  with  dry  food,  but  with  what  actual  advantage  there  are  as 
yet  no  data  for  ascertaining.  In  ten  to  twelve  hours  the  chambers  are 
opened  and  the  straw  removed,  and  the  latter  is  then  washed  and  wet- 
rolled,  as  already  described  in  the  case  of  the  hot-water  steep.  Latterly 
Mr.  Watt  has  half  filled  the  chamber  with  water  before  admitting  the 
steam,  so  that  his  original  plan  is  considerably  modified.  It  is  now  pretty 
well  ascertained  that  the  flax  fibro  so  treated  is  not  so  well  suited  for 
spinning  and  manufacturing  as  that  which  has  been  steeped  in  cold  or  hot 
water.  In  fact,  there  is  every  reason  to  believe  that  the  gum  is  but  very 
partially  got  rid  of  by  the  maceration,  and  that  fermentation  is  absolutely 
requisite  in  order  to  obtain  a  pure  fibre.  Watt's  process  is  now  in  opera- 
tion in  ten  Irish  and  Scotch  establishments. 

In  snmming  np  these  observations,  it  may  be  stated  that,  for  so  far, 
none  of  these  patented  systems  of  retting  flax  has  produced  fibre  equal  in 
all  respects,  for  manufacturing  purposes,  to  that  steeped  in  cold  water. 
Bat  great  improvements  have  been,  from  time  to  time,  carried  out,  and 
many  faults  got  rid  of.    So  much  attention  has  been  recently  devoted  to 
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the  subject,  both  by  scieutific  and  by  practical  men,  here  and  on  the  Con- 
tinent, that  we  may  look  sanguincly  forward  to  the  perfecting  of  the  prin- 
ciple, through  which  flax-growers  can  dispose  of  their  crop  in  the  straw, 
and  system  and  regularity  replace  the  present  uncertain  and  careless  prac- 
tices of  the  farmers,  and  that  valuable  portion  of  the  crop .  -its  seed, — 
be  economised,  and  not  scandalously  left  to  rot  in  the  pools,  as  is  now 
almost  universally  the  case  in  Ireland. 


Abt.  IL — Industrial  Education.    No.  I.   School*  for  Teaching  Oie 

higher  Branches  of  Science. 

The  idea  which  originated  some  months  ago  of  paying  a  national  tribute 
to  Mr.  Dargan,  by  the  establishment  of  an  institution  for  the  special  in- 
dustrial education  of  the  youth  of  the  country,  has  been  relinquished,  wisely, 
as  we  believe,  because  it  would  have  been  hopeless  to  attempt  its  realiza- 
tion, in  the  present  condition  of  this  country.  The  Dublin  Exposition, 
of  which  the  intended  tribute  was  to  have  been  the  memorial,  consisted  of 
two  distinct  elements — a  purely  iudustrial  one,  and  an  artistic  one — and  it 
is  difficult  to  say  which  was  the  more  important.  The  committee  of  the 
Dargan  Institute,  therefore,  in  changing  the  destination  of  the  funds  placed 
at  its  disposal  for  the  original  purpose,  and  applying  them  to  the  founda- 
tion of  a  Gallery  of  Art,  will  have  only  changed  an  impracticable  scheme 
into  a  practical  and  eminently  useful  one,  at  the  same  time  that  the  pro- 
priety of  the  testimonial  will  in  no  degree  be  diminished. 

One  of  the  causes  assigned  for  making  this  change  was,  that  there 
already  existed  in  some  of  onr  institutions  the  means  for  supplying  the 
want  for  which  the  Dargan  Institute  was  originally  proposed.  80  far  as 
our  knowledge  extends,  no  such  means  are  to  be  found  in  any  of  our 
existing  institutions,  and  we  are  therefore  led  to  believe  that  the  com- 
mittee alluded  to  the  probable  extension  to  this  country  of  the  proposed 
systems  of  industrial  education  which  the  wants  of  the  industrial  classes 
in  England  has  led  the  Government  to  commence  the  organization  of.  If 
such  be  the  case,  it  is  time  to  consider  what  the  probable  nature  of  that 
system  will  be,  and  how  far  it  will  be  suited  to  our  peculiar  circumstances, 
and  in  accordance  with  the  spirit  of  progress.  Generally  speaking,  in 
Ireland,  those  measures  which  are  destined  to  exert  an  important  influence 
upon  the  social  condition  of  the  country,  (apart  from  all  political  conside- 
rations, appear  to  excite  but  little  attention),  are  canvassed  but  by  few, 
and  hence  are  soon  buried  in  oblivion  iu  the  war  of  parties,  until  some 
unforeseen  circumstance,  perhaps  some  dreadful  catastrophe,  like  the 
famine  of  1848,  awaken  men  to  the  importance  of  other  struggles  than 
those  of  parties.  Such,  we  hope,  will  not  be  the  fate  of  the  question  of 
industrial  education,  and  that  it  will  receive  that  share  of  the  public  atten- 
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tion  which  its  immense  importance  to  tho  welfare,  in  every  sense  of  the 
word,  of  the  nation  demands. 

In  using  the  expression,  Industrial  Education,  we  are  aware  that  wo 
are  employing  a  term,  the  proper  definition  of  which  has  not  as  yet  been 
settled.  Nor  are  we  going  to  attempt  the  task,  because,  for  tho  objects 
we  have  in  view  in  the  present  paper,  we  believe  the  public  has  already  a 
sufficiently  distinct  idea  of  the  matter;  and  these  we  might  thus  describe: 
Science  makes  us  acquainted  with  the  various  forces  of  Nature,  the  condi- 
tions under  which  they  act,  and  the  nature  and  uses  of  the  mineral,  ani- 
mal, and  vegetable  substances  which  we  find  around  us.  Man  by  his 
industry — that  is,  by  the  application  of  his  labour  and  his  empirical  know- 
ledge^— uses  those  same  forces,  so  far  as  they  are  known  to  him,  to  con- 
vert these  materials  into  buildings,  clothing,  or  food.  One  set  of  men 
possess  the  science — that  is,  the  true  knowledge — but  making  no  direct 
use  of  it  themselves  for  tho  ordinary  purposes  of  life,  it  has  come  to  be 
called  abstract  science — that  is,  knowledge  of  the  laws  of  nature  separated 
from,  or,  in  other  words,  without  reference  to  their  uses.  Another  class, 
which  comprises  the  greater  part  of  mankind,  possess  an  empirical  know- 
ledge of  the  forces  of  nature,  and  of  mineral,  animal,  and  vegetable  sub- 
stances, chiefly  with  reference  to  their  uses;  but  know  nothing,  or  very 
little,  about  the  true  nature  of  those  forces,  or  materials,  or  of  the  action 
of  the  former  upon  the  latter:  they  know  that  a  current  of  water  is  pos- 
sessed of  a  certain  force,  which  if  applied  to  a  mill-wheel  it  will  turn  it, 
but  they  do  not  know  the  precise  laws  which  regulate  its  motion,  and  aro 
thus  unable  to  derive  all  the  advantages  from  it  which  they  otherwiso 
might.  What  more  reasonable  conclusion  to  come  to,  than  that,  if  we 
could  combine  in  one  individual  the  abstract  science  of  the  one  and  the 
practical  knowledge  of  the  other,  the  world  would  be  considerably  bene- 
fited by  the  union?  To  effect  such  a  result,  we  have  merely  to  instruct 
those  persons  who  intend  to  become  manufacturers,  or  to  conduct  factories, 
in  science,  previous  to  their  entering  upon  the  duties  of  their  calling — 
this  would  be  industrial  education. 

This  view  of  industrial  education  is  perhaps  different  from  that  usually 
entertained,  for  judging  by  much  that  has  been  written  upon  the  subject, 
one  would  imagine  that  there  are  two  kinds  of  science— abstract  and  prac- 
tical— a  conclusion  which  would  lead  to  very  erroneous  results.  Whether 
we  investigate  the  chemical  laws  of  vegetation  for  the  sole  object  of  in- 
creasing our  knowledge  of  the  operations  of  nature,  or  for  discovering  the 
best  means  of  increasing  our  supply  of  food,  it  will  make  but  little  difference, 
the  results  to  science  will  bo  the  same.  And  although  we  are  far  from 
denying  that  the  highest  and  noblest  aim  of  science  is  truth  alone,  and  for 
its  own  sake,  we  arc  not  of  those  who  believe  that  that  end  is  incompatible 
with  its  application  to  practical  purposes,  or  that  it  is  necessary  to  divide 
it  into  two  distinct  branches,  leaving  to  one  set  of  men  the  pursuit  of  tho 
abstract,  and  to  the  other  the  practical.  As  in  every  other  occupation  of 
mankind  there  is  a  necessity  for  division  of  labour,  so  in  science  there 
will  always  be  men  who  will  prefer,  like  the  pioneers  of  the  West,  to  cut 
new  paths  in  the  unknown  wilderness,  and  some  who  will  bo  content  to 


Digitized  by  Google 


40  Journal  of  Industrial  Progress.  [Feb. 

widen  and  perfect  the  paths  thna  traced,  and  open  them  to  the  world.  It 
is  well  that  this  should  be  so ;  but  it  should  not  be  made  a  pretext  for 
classifying  science  into  two  distinct  brauches.  The  narrow  track  of  yester- 
day becomes  a  great  highway  to-day — that  which  appeared  most  abstract 
and  unconnected  with  life  becomes  at  once  the  most  fertile  source  of  prac- 
tical results. 

In  the  middle  ages  science  was  the  privilege  of  the  few,  and  although 
we  have  no  reason  to  doubt  that  it  had  disciples  with  as  noble  aims  as 
any  of  our  modern  philosophers,  how  small  was  its  progress.  But  in  this 
age  it  is  becoming  the  right  of  all ;  the  chasm  which  existed  between  the 
abstract  and  practical  is  gradually  being  removed,  and  behold  the  splendid 
results  already  achieved.  To  attempt  to  keep  up  so  arbitrary  a  distinction 
as  that  which  is  supposed  to  exist  iu  science,  is  to  condemn,  on  the  one 
hand,  science  and  its  professors  to  a  complete  ostracism,  thus  shutting  them 
out  from  all  participation  in  the  great  physical  progress  of  mankind,  while, 
on  the  other,  it  impedes  to  a  certain  extent  that  progress,  in  consequence 
of  the  slowness  with  which  the  results  of  their  labours  are  assimilated  by 
society. 

Assuming,  therefore,  the  basis  of  industrial  education  to  be  abstract 
science  in  its  widest  acceptation,  and  not  the  elegant  extracts  to  which 
sonic  persons  would  be  inclined  to  restrict  it  to,  our  readers  might  be  in- 
clined to  say : — But  the  basis  of  our  University  education  is  abstract,  and 
yet  you  state  that  the  means  of  obtaining  an  industrial  education  are  not 
to  be  found  in  any  of  our  existing  institutions?  Both  conclusions  are 
compatible;  it  is  perfectly  true  that  the  science  taught  in  universities 
would  not  materially  differ  in  nature  from  that  of  the  purely  industrial 
college,  but  it  would  in  quantity,  and  especially  in  the  relative  amount  of 
each  branch  of  science  which  should  be  taught.  Every  educated  man 
ought  to  be  acquainted  not  alone  with  the  classical  languages  and  litera- 
ture of  antiquity,  which,  with  theology,  and  what  was  designated  philo- 
sophy in  former  times,  constituted  the  sole  intellectual  food  provided  by 
universities,  but  with  modern  languages  and  literature,  and  have  such  a 
knowledge  of  mathematical  and  physical  sciences  as  would  enable  him  to 
understand  the  great  laws  of  nature  and  the  methods  of  investigating 
them,  so  as  to  be  able  to  keep  pace  with  the  period  in  which  he  lived; 
and  fiually,  with  so  much  of  economical  and  legal  science  as  would  enable 
him  to  understand  his  duties  and  obligations  to  society.  An  education  of 
this  kind  would  no  doubt  enable  a  man,  should  he  afterwards  become  a 
manufacturer  or  a  merchant,  to  learn  the  details  of  his  business  much 
quicker  than  one  who  had  ouly  received  the  limited  education  of  a  school. 
But  the  amount  of  chemical  knowledge  of  a  general  character  which  would 
suffice  for  an  educated  man,  would  do  but  little  to  help  a  soap-boiler  or  a 
smelter  to  improve  his  processes.  Would  it  not  bo  a  hardship  to  compel  a 
young  man  attending  a  university,  and  perhaps  destined  to  bo  a  barrister 
or  some  other  similar  profession,  to  study  mathematics  aud  geology  suffi- 
cient to  become  a  scientific  miner,  or  mathematics  and  physics  to  be  a 
good  machinist,  or  to  force  the  miner  to  learn  the  commercial  laws  of  diffe- 
rent nations,  although  a  necessary  element  in  the  education  of  a  merchant  ? 
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Universities  such  as  those  now  existing  do  not  then  supply  the  means  of 
industrial  education,  and  unless  we  would  divert  theui  from  their  legiti- 
mate uses,  another  institution  must  be  provided,  where  the  miner,  the 
chemical  manufacturer,  the  flax  spinner,  the  machinist,  will  be  taught  the 
necessary  amount  of  science  suited  for  his  trade. 

Our  definition,  without  presuming  to  be  perfect,  will  serve  to  render  the 
snbject  intelligible  to  onr  readers,  bat  a  perfect  and  a  successful  system  of 
instruction  for  such  an  institution  can  only  result  from  considerable  ex- 
perience, and  a  union  of  much  intelligence.  Our  readers  will  therefore 
understand,  that  we  are  not  about  to  discuss  the  details  of  such  a  system, 
but  there  are  several  points  connected  with  it,  which  it  is  of  the  greatest 
importance  thai  the  public  should  take  into  consideration  before  such 
a  system  is  founded  amongst  us;  and  to  these  points  we  shall  now  direct 
their  attention. 

The  circumstances  of  Ireland  taken  in  an  industrial  point  of  view  are 
very  peculiar.    With  one  exception,  this  country  has  no  great  manufac- 
tures, which  would  render  it  necessary  that  the  industrial  system  of  educa- 
tion should  be  adapted  in  a  special  manner  to  them.    We  have  a  great 
many  mines,  and  it  would,  undoubtedly,  be  of  great  moment,  that  a 
nnmbcr  of  yonng  men  should  be  educated  in  those  branches  of  science, 
connected   with  mining  engineering,  who  would  subsequently  become 
managers  of  mines ;  but  Irish  mining  industry  is  not  of  sufficient  import- 
ance to  call  for  a  separate  system  for  their  education.    To  keep  up  the 
supply  of  competent  mining  captains  for  all  the  mines  now  in  operation  in 
Ireland,  and  making  due  allowance  for  the  probable  future  increase  of  this 
branch  of  industry,  not  more  than  five  pupils  wonld  be  annually  required) 
which  with  a  course  of  study  of  three  years,  wonld  give  a  contingent  of 
fifteen  pupils  in  the  third  and  succeeding  years,  a  number  which  would 
perhaps  also  represeut  those  who  might  be  occupied  in  metallurgical  opera- 
tions, such  as  the  smelting  of  lead,  iron,  &c.    The  total  number  then  of 
pupils  connected  with  mining  and  metallurgy  which  could  be  anticipated, 
would  not  exceed  more  than  thirty,  which  it  is  needless  to  observe  would 
not  justify  the  establishment  of  a  separate  provision  for  their  education, 
although  it  might  entitle  them  to  receive  separate  courses  on  the  special 
applications  of  chemistry  and  geology  to  mining  industry,  in  an  establish- 
ment founded  for  geueral  industrial  education.    The  organization  of  Irish 
industry  is  a  work  yet  to  be  done,  and  consequently,  any  system  of  educa- 
tion established  in  this  country  must  be  of  a  kiud  to  assist  in  that  organ- 
ization.   It  must  then  be  of  a  general  character,  and  suited  to  the  wants  of 
all  classes  of  the  community,  basing  itself  upon  agriculture,  which  must 
always,  from  the  peculiar  circumstances  of  our  resources,  form  the  ground- 
work of  all  successful  industry  in  Ireland;  it  must  teach  the  proprietor 
and  large  cultivator  those  branches  of  sciences  which  bear  upon  the 
cultivation  of  the  soil,  the  growth  of  vegetables,  and  the  rearing  of 
auimals.    It  should  also  enable  the  agriculturist  to  learn  the  connection 
subsisting  betweeu  certain  of  his  crops  used  as  raw  materials,  and  the 
manufactures  in  which  they  would  be  employed,  such  as  flax,  beet, 
oleaginous  seeds,  &c,  and  thus  shew  him  how  to  meet  the  requirements 
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of  the  manufacturer;  whilst,  on  the  other  hand,  the  flax-spinner,  the 
sugar-maker,  and  oil-man,  should  not  only  be  provided  with  the  facilities 
for  acquiring  a  thorough  knowledge  of  the  chemical  and  mechanical 
principles  which  would  be  essential  to  his  business,  but  might  also  become 
acquainted  with  the  geueral  agricultural  relations  of  the  crops  which  serve 
as  his  raw  materials. 

The  mineral  wealth  of  a  country,  taken  in  its  usual  sense  as  meaning 
metallic  ores,  form,  where  they  abundantly  occur,  a  great  source  of  wealth ; 
that  the  educational  wants  of  persons  engaged  in  this  branch  should  be 
provided  for,  may  be  taken  for  granted,  and  we  therefore  leave  them  out 
of  consideration.  But  there  are  many  other  kinds  of  mineral  wealth  besides 
metallic  ores,  and  as  they  are  generally  found  near  the  surface,  and  thus  come 
as  it  were  within  the  domain  of  the  agriculturist,  it  is  necessary  the  latter 
should  become  acquainted  with  their  properties  and  uses.  In  this  category 
come  marbles,  limestones  for  making  cements,  clays  and  sands  adapted  for 
pottery  and  glass  makiug,  &c.  Here  are  sources  of  wealth  to  the  land- 
owner, often  nearly  equal  in  value  with  his  rents;  and  yet  how  few 
are  possessed  of  even  the  information  necessary  to  be  able  to  distinguish 
them.  A  course  of  agricultural  instruction  of  the  higher  kind  should,  then, 
include  a  knowledge  of  the  mineral  raw  materials  of  the  country.  The 
diffusion  of  this  information  in  Ireland  would  give  an  immense  impulse 
to  the  branches  of  manufacture  founded  upon  such  raw  materials,  as,  for 
example,  those  of  earthenware,  glass,  cements,  &c. 

Such  would  be  our  ideas  of  one  branch  of  industrial  education.  With 
regard  to  manufacturing  industry,  properly  so  called,  or  technology,  in  its 
widest  sense,  it  should  be  as  fully  provided  for.  No  matter  what  a  man's 
trade  might  be,  any  industrial  educational  system  established  in  Ireland, 
should  be  in  a  position  to  supply  him  with  the  scientific  knowledge 
necessary  for  the  successful  prosecution  of  his  business.  It  should,  there- 
fore, bo  complete  in  all  its  departments.  Let  not  our  readers  imagine 
that  we  would  look  for  a  great  and  expensive  machinery;  completeness 
does  not,  to  our  miud,  consist  of  immense  buildings,  numerous  professors, 
or  of  imposing  masquerades  for  the  granting  of  pieces  of  parchment,  but 
in  the  capacity  to  instruct  in  every  branch  of  science  which  may  be 
deemed  essential  to  understand  the  nature  of  raw  materials,  the  processes, 
chemical  and  mechanical,  through  which  they  are  made  to  pass,  and  the 
construction  of  machinery.  The  basis  of  all  true  industrial  instruction  is 
mathematics,  not  alone  because  it  is  of  direct  use  in  almost  every  branch 
of  trade,  but  because  it  imbues  the  mind  with  juster  notions  of  numerical 
relations.  To  the  miner  and  machinist,  the  flax-spinner,  the  iron-founder, 
mathematical  knowledge  is  absolutely  indispensable  to  the  proper  manage- 
ment of  his  business,  and  there  are  few  trades  in  which  it  would  not  be 
of  occasional  service.  We  would,  therefore,  place  that  subject  as  the  first 
on  our  list  of  those  branches  of  science  which  should  be  taught  in  an 
industrial  school;  and  in  this  we  are  strengthened  by  the  example  of 
every  Continental  country  which  has  yet  established  such  a  school. 
Equally  general  in  their  importance  with  mathematics  stand  mechanical 
philosophy  and  general  physics;  for  while  a  knowledge  of  the  laws  of 
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motion,  and  of  the  action  of  heat  and  light,  &c,  are  indispensable  to  the 
machinist,  the  miner,  the  sngar-makcr,  and  other  trades,  it  is  of  great 
ralue  to  the  agriculturist.  Of  the  importance  of  chemistry  it  is  unneces- 
sary to  speak,  for  we  know  of  no  manufacture  in  which  chemical  action  is 
wholly  absent,  and  a  great  many  are  purely  che'-iical  processes.  Mathe- 
matics, physics,  and  chemistry,  then,  constitute  the  common  elements  of 
all  industrial  education,  which  if  not  completely  indispensable  to  every 
manufacturer,  are  at  least  useful  in  some  degree  to  all. 

The  other  branches  of  science  which  should  form  part  of  a  system  of 
education,  would  have  ouly  special  application  to  certain  branches  of  trade. 
Among  these,  geology  and  mineralogy  would  be  indispensable  elements  in 
the  education  of  the  miner;  and  geology,  botany,  and  natural  history  in 
that  of  the  agriculturist,  who  would  also  require  to  bo  taught  his  still 
more  special  subjects  of  practical  agriculture,  veterinary  mediciue,  and 
the  hygiene  of  animals.  Under  the  head  of  technology,  would  be  in- 
cluded a  series  of  special  courses  upon  milling,  weaving,  and  other 
operations  connected  with  the  manufacture  of  textile  fabrics,  manufactures 
in  metals,  pottery,  &c,  adapted  to  the  wants  of  those  intended  to  pursue 
those  different  branches  of  iudustry.  And  finally,  the  merchant  and 
manufacturer  would  derive  considerable  benefit  from  a  knowledge  of  com- 
mercial law  and  statistics. 

In  some  recent  articles  of  great  ability  which  have  appeared  upon  this 
subject,  and  among  others  in  an  Irish  periodical  of  considerable  influence, 
it  has  been  suggested,  that  in  the  event  of  a  great  industrial  university 
being  founded  in  London,  the  Irish  and  Scotch  colleges  of  the  same  kind 
might  be  made  secondary  schools,  from  which  the  professors  might  be  pro- 
moted when  deserving,  to  the  central  establishment,  and  that  the  more  pro- 
mising students  from  Irelaud  and  Scotland  might  also  spend  a  scssiou  there. 
Centralization  of  institutions,  whoso  character  should  bo  local,  has  always 
been  impolitic  and  injurious;  but  the  centralization  of  the  educational 
system  of  one  country  in  another  is  simply  absurd.  If  such  a  system 
were  adopted,  we  can  only  say,  that  it  would  seal  the  doom  of  the  Irish 
institution,  and  the  expense  of  its  erection  may  in  such  case  be  spared. 
And  so  far  from  thinking  that  it  would  be  a  boon  to  promote  the  Irish 
professor  to  a  chair  in  London,  we  would  consider  it  a  very  serious  loss 
to  the  country  to  lose  her  best  sons  precisely  when  they  were  of  most  value. 

There  is  another  point  to  which  public  attention  should  be  directed, 
which  is  this:  all  classes  in  Ireland  stand  in  need  of  industrial  education, 
and  while  we  freely  admit  that  the  superior  education  of  which  alone 
there  is  question  here,  would  necessarily  be  taken  advantage  of,  chiefly 
by  the  middle  classes,  still  we  think  that  in  justice  to  the  artizan  it 
should  be  made  so  cheap,  that  no  barrier  should  be  raised  to  prevent  his 
taking  advantage  of  it.  All  education  adapted  for  the  middle  classes  is 
too  expensive  in  Ireland,  if  we  consider  the  mean  income  of  that  class; 
unless,  therefore,  ttie  lowest  possible  rate  be  fixed  upon,  any  new  system 
of  education  will  be  a  failure.  There  is  another  reason,  too,  why  the 
expense  should  be  small — when  the  money  of  the  state  is  applied  for 
educational  purposes,  it  should  be  so  employed  that  no  monopoly  be  created 
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for  the  benefit  of  a  class.  If  a  good  industrial  college  be  established, 
there  can  be  no  doubt  that  in  a  few  years  the  pupils  of  that  school  will 
be  preferred  as  mining  captains,  managers  of  estates,  superintendents  of 
factories,  and  other  similar  offices.  If  the  education  provided  by  that 
institution  be  expensive,  it  will  virtually  give  to  the  middle  classes  the 
monopoly  of  all  those  places  to  which  at  present  deserving  workmen  may 
attain.  There  is  of  course  a  remedy  for  this  by  the  municipal  authorities 
of  towns  founding  free  scholarships,  to  be  granted  to  superior  merit;  but 
judging  from  the  preference  given  by  nearly  all  civic  functionaries  in  these 
countries  to  "  state  dinners,'*  masquerading  shows,  and  similar  nonsense, 
there  appears  at  present  but  slender  hopes  that  so  important  and  progressive 
a  step  will  be  taken. 

If  industrial  education  must  be  cheap  in  order  to  be  successful,  we  may 
say  with  equal  truth,  that  its  teachers  must  be  well  paid.  In  these  coun- 
tries the  worth  of  a  man  is  estimated  by  his  pay,  and  if  we  judge  by  this 
standard,  the  most  worthless  people  are  those  to  whom  is  entrusted  the 
education  of  the  people.  This  rule  not  only  applies  to  the  humble  teacher 
of  a  country  school,  but  to  the  most  eminent  professors  of  colleges.  A 
simple  clerk  in  a  government  office  very  often  receives  three  or  four  times 
the  amount  of  salary  which  is  thought  liberal  for  a  professor  of  a  college. 
If  an  eminent  barrister  is  appointed  to  some  place,  less  than  £1,000 
a  year  would  not  be  offered  him,  and  even  the  obscure  members  of  the 
legal  profession  can  readily  obtain  from  £500  to  £700  per  annum.  But 
the  moment  a  scientific  man  is  in  question,  £300  is  considered  to  be  the 
equivalent  of  his  services,  no  matter  how  brilliant,  while  the  junior  mem* 
bers  are  considered  to  be  sufficiently  paid  if  they  receive  the  salary  of  a 
draper's  assistant.  We  have  selected  the  government  rewards  for  scientific 
and  literary  services,  not  because  they  are  exceptions  to  those  conferred  by 
the  public,  but  because  they  show  the  standard  by  which  the  latter  judge 
of  the  value  of  education ;  and  as  long  as  that  remains,  such  as  it  is,  we 
can  scarcely  believe  that  the  public  is  seriously  desirous  of  either  intellectual 
or  industrial  education.  We  ask  of  our  readers  to  consider  calmly  and 
earnestly  the  points  which  we  have  endeavoured  to  bring  under  their  notice. 
One  false  step  made  in  the  begiuning  would  precipitate  us  again  into  the 
slough  from  which  we  have  already  made  some  successful  efforts  to  escape. 
Let  them  ponder  well  over  this  fact,  that  to  be  an  educated  people  ia>  to 
be  respected — to  be  prosperous — to  be  independent. 

i 


Art.  Ill  On  the  Artificial  Oyster  Beds  of  Lake  Fu*aro,  and  on  the  Im- 
portance of  adopting  a  similar  method  on  other  Coasts.    By  M.  Coste. 

[Translated  from  the  original  Memoir  in  the  Comptes  Rendus  of  the  Academy 

of  Sciences,  No.  19,  May,  1853] 

At  the  head  of  the  Gulf  of  Baia,  between  the  shore  and  the  ruins  of  the 
city  of  Cumae,  are  still  seen  the  remaius  of  two  ancient  lakes — the  Lucrine 
and  Lake  Avernus — formerly  communicating  by  a  narrow  channel,  of 
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which  one,  namely,  the  Lucrine,  gave  access  to  the  waves  of-  the  sea, 
through  the  opening  of  a  dyke  upon  which  passed  the  Herculean  Road — 
tiro  calm  basins,  which  an  upheaving  of  that  volcanic  soil  has  almost  com- 
pletely filled,  and  in  which,  in  the  language  of  the  poets,  the  sea  seemed  to 
tike  refuge  for  repose.  A  crown  of  hills,  bristling  with  savage  woods, 
flinging  their  deep  shadows  over  the  waters,  made  of  them  an  inaccessible 
retreat,  which  superstition  consecrated  to  the  infernal  gods,  and  whither 
Virgil  conducted  his  hero  jEneas.  But  about  the  seventh  century,  when 
Agrippa  had  stripped  them  of  their  luxuriant  vegetation,  and  the  subter- 
ranean path  (the  grotto  of  the  Sybil)  was  hollowed  out,  which  led  from 
Lake  Avernus  to  the  city  of  Cumse,  the  myth,  unveiled,  disappeared  before 
the  works  of  civilization.  A  forest  of  splendid  villas,  built  and  adorned 
with  the  spoils  of  the  world,  took  the  place  of  those  gloomy  thickets.  All 
Rome  repaired  to  this  sojourn  of  delight,  attracted  by  a  sky  so  soft  and 
by  a  sea  of  azure.  The  hot,  sulphureous,  aluminous,  saline,  and  nitrous 
springs  which  trickled  from  the  crest  of  these  mountains  became  the  pre- 
text for  the  emigration  of  those  patricians  whom  ennui  chased  from  their 
idle  homes. 

Industry  exhausted  her  resources  to  accumulate  around  those  patricians 
all  the  enjoyments  which  their  effeminacy  led  them  to  seek;  and  among 
those  who  devoted  themselves  to  this  enterprise,  it  occurred  to  Sergius 
Orata,  a  man  of  wealth,  elegance,  and  agreeable  manners,  and  who  pos- 
sessed great  credit  and  reputation,  to  organize  beds  of  oysters,  and  to  bring 
this  shell-tish  into  fashion.  He  caused  them  to  be  brought  from  distant 
parts,  and  succeeded  in  persuading  all  the  world  that  those  which  he  reared 
in  the  Lucrine  lake  had  there  contracted  a  flavour  which  rendered  them  supe- 
rior to  those  of  Avernus,  or  even  of  places  more  celebrated  for  their  oysters. 

His  opinion  prevailed  with  such  rapidity,  that,  in  order  to  supply  the 
consumption,  he  ended  by  occupying  almost  the  entire  circumference  of 
the  Lucrine  lake  with  buildings  designed  for  keeping  them,  possessing  him- 
self in  this  manner  of  the  public  domain  with  so  little  moderation,  that 
they  were  obliged  to  institute  a  suit  against  him  to  dispossess  him  of  his 
usurpations.  At  the  time  when  this  mishap  befell  him,  and  to  express 
the  degree  of  perfection  to  which  he  had  brought  this  branch  of  industry, 
it  was  said  of  him,  in  allusion  to  the  hanging  baths,  of  which  he  was  also 
the  inventor,  that  if  he  was  prevented  from  rearing  oysters  in  the  Lucrine 
lake,  he  knew  well  how  to  breed  them  on  the  very  roofs  themselves.  Sergius, 
in  fact,  did  not  confine  himself  to  the  organization  of  oyster  beds ;  he  had 
created  a  new  species  of  industry,  the  practice  of  which  is  still  applied  some 
miles  from  the  spot  where  he  carried  it  on.  This  is  a  fact,  at  least,  which 
I  hope  to  demonstrate  a  little  farther  on. 

Between  the  Lucrine  lake,  the  ruins  of  CumtB,  and  Cape  Misena,  lies 
another  salt  pond,  of  about  a  league  in  circumference,  from  two  to  three 
metres  (six  and  a-half  to  ten  feet)  in  depth,  at  the  bottom  muddy  in  con- 
sistence, volcanic  in  nature,  blackish  in  colour,  not  less  celebrated  than  the 
first  named  lakes, — in  fine,  the  Acheron  of  Virgil — which  now  bears  the 
name  of  Lake  Fusaro.  Round  all  its  circumference — and  no  one  knows 
it  what  time  this  industry  had  its  origin — are  seen,  at  certain  distances, 
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spaces,  generally  circular,  occupied  by  heavy  stones,  placed  there  in  imita- 
tion of  some  kinds  of  rocks,  which  are  covered  with  oysters  of  Tarento  to 
such  an  extent  as  to  transform  each  of  them  into  an  artificial  bank  of  that 
mollusc  About  forty  years  ago  the  sulphureous  emanations  of  the  crater 
occupied  by  the  waters  of  Lake  Fusaro,  having  reached  too  great  a  degree 
of  intensity,  the  oysters  of  all  these  artificial  banks  perished,  and  in  order 
to  replace  them,  new  ones  had  to  be  brought  there. 

Around  each  of  these  manufactured  rock-clusters,  which  are  generally 
two  toiscs  (about  twelve  feet)  in  diameter,  stakes  have  been  firmly  planted, 
sufficiently  near  each  other  so  as  to  embrace  the  space  in  the  centre  of 
which  the  oysters  settle.  These  stakes  rise  a  little  above  the  surface  of 
the  water,  so  that  they  can  easily  be  grasped  with  the  hands,  and  plucked 
up  when  that  becomes  necessary.  There  are  others  also  distributed  in  long 
files,  and  bound  together  by  a  rope,  to  which  are  suspended  faggots  of 
brushwood,  intended  to  multiply  the  moveable  pieces  which  constitute  the 
mechanism  for  gathering  the  harvest. 

When  the  season  of  spawning  arrives,  the  oysters  lay  their  eggs ;  but 
they  do  not  abandon  them  like  the  greater  number  of  marine  animals. 
They  retain  them  in  process  of  incubation  in  tho  folds  of  their  mantle 
between  the  bronchial  plates.  Here  they  remain  immersed  in  a  mucous 
substance,  which  is  necessary  to  their  evolution,  and  in  the  midst  of  which 
their  embryo  development  is  effected. 

After  the  bursting  of  the  ova,  the  mother  ejects  the  young  ones,  who, 
being  already  armed  with  a  swimming  apparatus,  are  enabled  to  spread 
themselves  afar  to  seek  some  solid  body  to  which  they  may  attach  them- 
selves; this  apparatus,  formed  by  a  deciduous  ciliated  lip,  was  discovered 
by  Dr.  Davainc,  and  described  in  the  remarkable  work  which  he  undertook 
and  executed  under  the  auspices  of  our  colleague,  M.  Rayner. 

The  number  of  young  which  are  thus  ejected  each  time  from  the  mantle 
of  a  single  mother,  reaches  not  less  than  100,000,  so  that,  at  those  sea- 
sons in  which  all  the  adult  individuals  composing  a  bank  allow  their  pro- 
geny to  escape,  this  living  dust  is  exhaled  like  a  thick  mist,  which  leaves 
the  hearth  whence  it  emanates,  and  which  the  waves  disperse,  leaving 
upon  the  parent  stock  but  an  imperceptible  portion  of  what  it  has  pro- 
duced. All  the  rest  is  scattered,  and  when  the  swimming  apparatus  drops 
off,  and  thus  destroys  the  power  of  locomotion  in  these  myriads  of  animal- 
cula\  they  sink  to  the  bottom,  where  the  greater  part  become  the  prey  of 
the  polypi  fixed  to  the  soil. 

A  great  service  would  undoubtedly  be  rendered  to  industry  if  means  were 
furnished  to  avoid  this  immense  waste  and  to  fix  the  whole  of  the  harvest. 
The  practice  of  Lake  Fusaro,  if  we  knew  how  to  extend  its  application, 
would  confer  upon  it  this  benefit.  The  object  of  those  stakes  and  these 
faggots,  with  which  the  artificial  banks  are  there  surrounded,  is  precisely  to 
stay  in  its  passage  this  propagating  dust,  and  to  present  surfaces  to  it  to 
which  it  may  attach  itself,  as  a  swarm  of  bees  to  the  trunk  of  a  tree,  where 
the  colony  fixes  itself  on  abandoning  the  hive. 

It  does,  in  fact,  fix  itself  upon  them,  and  grows  there  in  size  so  rapidly, 
that  in  the  space  of  two  years  each  of  these  living  corpuscules  of  which  it  is 
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composed  becomes  eatable.  Then  the  stakes  and  faggots  are  lifted  out  of 
the  water,  and  all  the  oysters  arrived  at  maturity  picked  off  in  succession, 
and  the  fruits  of  these  artificial  grape  clusters  having  been  thus  gathered, 
the  apparatus  is  replaced  until  a  new  generation  produces  a  second  harvest ; 
at  times,  without  touching  the  stakes,  the  oysters  are  simply  detached  by 
means  of  a  many-forked  grappling  hook. 

The  source  from  which  spring  these  generations  remains  there  perma- 
nent, perpetuating  and  renewing  itself  without  ceasing  by  the  annual  addi- 
tion of  the  small  number  which  does  not  desert  the  place  of  its  birth. 
Curious  branch  of  industry  I — of  which  I  have  been  enabled  to  study  care- 
fully  the  entire  practice,  thanks  to  the  obliging  assistance  of  our  learned 
colleague,  M.  Bonuci,  Inspector  General  of  the  Crown  Monuments,  who 
was  kind  enough  to  accompany  me  throughout  during  my  exploration  of 
the  gulf.  It  yields  to  the  Civil  List,  notwithstanding  its  restricted  appli- 
cation, a  revenue  of  32,000  francs  (£1,280);  but  it  would  be  very  diffe- 
rently productive  if  the  property  of  the  lake  should  pass  from  the  disinte- 
rested bands  of  the  Prince  into  those  of  speculators.  The  importation  of 
this  branch  of  industry  into  the  salt  ponds  along  our  coasts  would  unques- 
tionably be  a  source  of  real  wealth  for  our  population;  extended,  with 
some  modifications,  to  the  working  of  the  natural  banks  which  exist  in 
the  bosom  of  the  seas,  it  would  assume  the  proportions  of  an  enterprise  of 
general  utility.    I  shall  proceed  to  show  in  what  manner. 

In  comparing  the  practice  of  Lake  Fusaro  with  the  mode  of  treatment 
of  the  natural  oyster  banks  lying  in  the  bed  of  the  sea,  it  is  not  difficult 
to  perceive  that,  if  the  latter  system  is  not  put  an  end  to,  the  source  of 
production  will  be  infallibly  exhausted.  Speculation,  in  fact,  without 
taking  any  care  of  coming  generations,  which  it  would  nevertheless  be  so 
lucrative  to  retain  and  preserve,  occupies  itself  solely  in  perfecting  the 
instruments  which  it  employs  to  tear  the  superficial  layers  from  the  beds  of 
oysters  which  it  brings  into  our  markets.  Its  genius  is  only  applied  to 
render  the  means  of  destruction  more  efficacious ;  for  these  layers  are  pre- 
cisely those  where  the  young  ones  grow  who  have  not  at  their  birth  aban- 
doned the  parent  stock.  Now,  since  it  attacks  with  equal  power  of  de- 
struction what  is  old  and  what  is  new,  it  follows  that  any  bed  whatever  is 
fatally  destined  to  disappear  by  the  very  working  of  it ;  while  it  would  be 
possible  to  obtain  from  it  harvests  incomparably  more  abundant  without 
ever  touching  the  parent  stock  which  produces  them;  that  is  to  say,  what 
at  the  present  day  forms  the  only  resource  of  this  branch  of  industry. 

In  order  to  attain  so  important  a  result,  it  would  be  sufficient  to  make 
use  of  the  method  employed  with  so  much  success  in  Lake  Fusaro,  intro- 
ducing, however,  what  modifications  the  peculiar  circumstances  of  the  new 
locality  might  render  necessary.    A  number  of  wooden  frameworks,  com- 
posed of  a  great  number  of  pieces,  might  be  constructed,  weighted  by  stones 
solidly  attached  to  their  base,  bristling  with  stakes  firmly  fastened  on,  and 
armed  with  iron  cramps;  as  soon  as  the  spawning  season  would  have 
arrived,  they  might  be  let  down  into  the  bottom  of  the  sea,  either  directly 
on  the  oyster  beds,  or  placed  around  them.    They  should  be  allowed  to 
remain  there  until  the  reproductive  dust  had  covered  the  different  pieces, 
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and  might  be  subsequently  withdrawn,  whenever  it  might  be  deemed  de- 
'  sirable,  by  means  of  cables  attached  to  a  buoy  floating  on  the  surface  of 
the  water  to  mark  their  position. 

This  species  of  moveable  banks  could  be  transported  to  those  localities 
in  which  experience  should  have  demonstrated  that  oysters  rapidly  in- 
creased  in  size  and  gained  a  full  flavour;  or  they  could  even  be  placed  in 
some  lagune  or  chauncl,  where  they  would  always  be  found  at  hand,  as 
in  a  laboratory. 

Already  M.  Carbonnel,  struck  by  the  destruction  of  this  branch  of  in- 
dustry, has  endeavoured  to  call  the  attention  of  the  Government  to  the 
necessity  of  creating  upon  our  coast  line  new  banks  of  oysters.  This 
useful  project  certainly  deserves  to  be  taken  into  consideration;  but  the 
question  of  the  permanence  of  this  repeopling  of  the  oyster  beds  will  not 
be  definitively  resolved  save  by  the  adoption  of  a  mode  of  working  analo- 
gous to  that  which  is  practised  from  time  immemorial  iu  the  Gulf  of  Naples, 
and  by  making  the  salt  pools  and  lakes  such  as  the  basin  of  Arcachon,  and 
the  lagunes  of  the  Mediterranean,  available  for  the  production  of  the 
article. 

I  have  said,  at  the  commencement  of  this  memoir,  that  the  industry  of 
Lake  Fusaro  was  known  to  the  ancients,  and  that  Sergius  was  probably 
its  inventor.  There  is  indeed  a  historic  monument  of  antiquity,  which 
tends  to  prove  that  it  ascends  perhaps  to  the  time  of  Augustus,  or  that  of 
the  orator  Crassus,  before  the  Marsian  war. 

In  the  neighbourhood  of  Florence  has  been  discovered  a  vase  of  ancient 
glass,  illustrated  by  Sestini,*  and  upon  which  is  seen  the  representation 
of  a  fish  pond,  communicating  by  arcades  with  the  sea.  We  read  on  the 
vase:  Stagnum palaiium ;  and  lower  down :  Ostrearia. 

What  chiefly  strikes  the  eye  in  the  drawing  of  this  fish  pond  is  the  dis- 
position of  the  stakes,  laced  together  in  different  directions  and  disposed  in 
circles,  which  were  evidently  placed  there  but  to  receive  and  guard  the 
offspring  of  the  oysters.  The  industry  of  Fusaro  is  then  but  a  practice 
invented  by  the  ancient  Romans,  continued  by  their  descendants,  and  which 
was  for  Sergius  Orata, — Luxuriorum  magister,  as  Cicero  calls  him,-f — the 
source  of  an  immense  revenue ;  for,  according  to  Pliny,  it  was  not  solely 
for  his  pleasure,  but  also  through  love  of  gain,  that  he  devoted  himself  to 
this  enterprise:  "  Ostrearum  vivaria  primus  omnium  Sergius  Orata  in- 
venit,  in  Bajano>  cetateL.  Crassi  oratoris,  ante  Marsicum  helium;  nec  gutoe 
causa  sed  avaritia>9  magna  vectigalia  tali  ex  ingenio  sua  percipiens."  J 

•  Illuitrazione  di  tot  vaso  antico  di  vttro,  trovato presto  Poputtmia.  Fiorenze,  1812. 
f  De Jul,  L  2.  \  Hist,  natur.,  1.  ix.,  c  54. 
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Art.  IV. — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  tj-c.  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  Atts. 

Thoma**  Patent  Linen  Power  Iaoi*. — Mr.  E.  Thomas,  who  is  the  malinger  of 
Messrs.  Kennedy's  factory,  in  Belfast,  in  superintending  the  erection  of  some 
muslin  power  looms  for  that  firm,  was  struck  with  the  idea,  that  by  the  substitu- 
tion of  another  substance  for  the  emery  licam,  by  which  the  muslin  is  taken  from 
the  reeds,  and  with  some  other  alterations,  the*  loom  might  he  adapted  for  linen 
wearing.  He  accordingly  set  himself  earnestly  to  work,  nnd  the  result  of  his 
invention  was  the  patent  beam,  which  now  bears  his  name,  and  which  Is  calcu- 
lated to  remove  the  hitherto  insurmountable  difficulty  of  taking  away  the  cloth 
from  the  reeds,  with  the  regularity  required,  and  to  enable  linen  to  be  woven  with 
the  positive  taking-up-motion,  which  effectually  coils  up  the  cloth,  as  each  end  of 
the  weft  is  thrown  in;  is  perfectly  uniform,  and  can  be  varied  to  suit  any  number 
of  picks  or  shots,  with  the  greatest  possible  regularity  41  in  count,"  without  being 
subject  to  the  slightest  variation,  through  negligence  or  inattention  on  the  purt 
of  the  weaver.  In  former  methods,  independent  of  an  increased  friction  or  trac- 
tion on  the  yarn,  it  was  necessary,  we  are  told,  to  employ  a  workman  at  high 
wajrrs,  who  could  alter  the  wheels  at  the  end  of  the  loom,  so  as  to  present*  an 
uniformity  in  the  wefting.  But  sulwtituting,  as  Mr.  Thomas  bus  done  in  his  inven- 
tion, a  cast  iron  beam  for  the  emery  one  used  in  the  weaving  of  cotton  cloth,  the 
linen  is  taken  effectually  and  regularly  away  from  the  reeds  as  woven,  and  the 
weaver  has  no  ratchet-wheel  to  distract  his  attention;  but  is  enabled  to  attend  to 
two  looms,  and  to  work  almost  any  yarn  that  can  now  be  wrought  by  hand,  with 
the  greatest  case.  The  invention  is  very  simple,  and  will  no  doubt  contribute 
very  materially  to  the  future  progress  of  the  linen  trade,  which  is  now  entering 
upon  a  new  era. — Belfast  Mercantile  Journal,  January  10/A. 

Tachometer  for  Railways,  by  Deniel,  Traffic  Superintendent  on  the  Montereau 
and  Truye*  Railway. — The  object  of  this  tachometer  is  to  enable  the  directors  of 
a  railway  to  know  the  exact  mode  in  which  the  engine  driver  has  driven  his  engine. 
It  indicates  the  time  of  starting,  the  duration  of  motion,  the  rapidity  of  speed, 
and  it*  increase  and  diminution,  and  thus  prevents  all  neglect  of  duty  on  the  part 
of  the  driver.  But  the  latter  also  derives  advantage  from  it,  for  he  has  always 
the  satisfaction  of  having  before  his  eyes  an  indication  of  his  speed,  which  enables 
liim  to  follow  punctually  the  rules  laid  down  for  him.  Finally,  by  a  simple 
inspection  of  the  diagrams,  which  are  self-registered  by  the  apparatus,  the 
directors  are  enabled  to  know  how  the  servants  of  the  company  perform  their 
duty  at  each  station,  with  regard  to  the  times  of  arrival  and  departure  of  the 
trains,  inasmuch  as  each  fact  of  this  kind  is  marked  on  the  chart  of  the 
tachometer 

The  principle  of  the  apparatus  is  also  so  very  simple  that  there  can  be  no  doubt 
great  advantages  may  be  derived  from  its  use.  It  consists  of  two  well  known 
elements,  the  first,  a  pendulum,  which  is  similar  to  the  centrifugal  pendulum,  and 
in  which  the  action  of  gravity  is  replaced  by  that  of  elasticity.  The  axis  of  the 
pendulum  is  placed  horizontally,  and  has  fastened  to  one  of  its  ends,  by  means  of 
a  rin^  screwed  to  it,  four  bar  springs;  the  other  ends  of  those  springs  are  attached 
to  another  ring,  which  slides  upon  the  axle,  and  is  thus  capable  of  communicating 
motion  to  a  lever ;  on  the  middle  of  each  spring  is  attached  a  small  copper  ball, 
for  the  purpose  of  increasing  the  effect  of  the  centrifugal  motion.  When  the  pen- 
dulum thus  contrived  is  at  rest,  the  straight  springs  lie  fiat  upon  the  axle,  but 
when  the  latter  is  set  in  rapid  motion,  by  means  of  a  strap  passing  over  one  of  the 
axles  of  the  locomotive,  the  brass  balls  upon  the  springs  will  receive  a  centrifugal 
tendency,  which  will  gradually  overcome  the  force  of  the  springs,  which  will  then 
bulge  out  in  the  centre,  and  in  doing  so,  will  draw  the  sliding  ring  along  the  axis ; 
originating  in  this  way  a  horizontal  motion,  the  amplitude  of  which  depends  upon 
the  velocity  of  rotation  of  the  axis  of  the  locomotive,  with  which  the  apparatus 
is  put  in  connection.    This  horizontal  motion  is  communicated  on  the  one  hand  to 
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an  index  which  moves  up  and  down  before  a  graduated  scale,  and  thus  indicates 
the  speed  of  the  engine ;  and  on  the  other,  to  a  pencil  point  held  in  a  kind  of  for- 
ceps, which  registers  that  speed  upon  a  sheet  ot  paper.  The  whole  apparatus  is, 
in  fact,  somewhat  like  the  ordinary  governor  of  a  steam-engine,  the  motion  being 
applied  to  a  pencil  point,  instead  of  the  throttle  valve. 

The  second  element  consists  of  a  system  of  clock-work,  which  is  so  arranged,  that 
the  principal  axis  for  the  termination  of  its  revolution,  and  which  would  correspond 
to  the  hour-hand  of  a  watch,  takes  a  given  amount  of  time  to  complete  a  single 
revolution,  the  duration  of  which  is  determined  by  the  usual  time  occupied  by 
trains  running  from  one  terminal  station  of  a  line  to  the  other,  and  which  may 
generally  be  set  down  at  from  Hve  to  six  hours.  This  chief  axis  carries  a  vertical 
plate,  on  which  a  sheet  of  paper  is  fastened,  and  which  is  arranged  in  the  follow- 
ing way :  a  number  of  concentric  circles  are  drawn  upon  the  paper,  each  circle 
representing  a  unit  of  speed,  say  a  mile.  If  we  suppose  the  pencil  point  above 
mentioned,  to  mark  the  external  circle,  it  will  mark  repose  ;  the  smallest  or  inner- 
most circle  on  the  other  hand,  indicates  the  highest  speed  which  the  apparatus  can 
register.  These  concentric  circles  are  divided  by  a  number  of  radii,  each  of  which 
marks  a  minute,  when  the  plate  requires  six  hours  to  make  a  revolution,  the 
circle  must  be  divided  into  SCO  parts.  The  arcs  of  each  circle  corresponding  to 
minutes,  may  be  further  subdivided  into  halves  and  quarters  of  minutes. 

The  pencil  point,  which  receives  its  rectilinear  motion  from  the  centrifugal 
apparatus  above  described,  is  kept  in  contact  with  the  sheet  of  paper  by  means  of 
a  spring,  the  point  where  it  touches  the  paper  when  the  engine  is  at  rest,  or  the 
point  of  repose,  coinciding  with  the  circumference  of  the  outermost  circle.  It  will 
be  at  once  understood,  that  the  pencil  point,  under  the  combined  influence  of  its 
own  rectilinear  motion,  and  of  the  circular  motion  of  the  sheet  of  paper  produced 
by  the  clock-work,  will  trace  on  the  paper  a  waved  curve  of  motion,  the  ordinatcs 
from  which,  drawn  to  the  larger  or  outermost  circle,  will  represent  the  speed  of  the 
engine ;  while  the  arc  intercepted  between  the  radii,  passing  throngh  the  point  of 
repose,  at  which  the  pencil  stood  at  the  first  departure  of  the  train,  nnd  the  point 
to  which  it  reached  on  arrival  at  the  terminus,  will  mark  the  duration  of  transit. 

But  it  is  not  alone  the  different  rates  of  speed  of  a  train  which  it  is  important 
for  the  directors  of  a  railway  to  know,  but  also  the  exact  moments  of  arrival  and 
departure  at  each  of  the  intermediate  stations  of  the  line.  As,  however,  the 
apparatus  cannot  indicate  a  speed  of  less  than  from  six  to  seven  miles  per  hour, 
in  consequence  of  the  stnallness  of  the  centrifugal  force  produced  by  small  veloci- 
ties, sueh  small  velocities  could  scarcely  be  distinguished  from  absolute  repose. 
The  apparatus,  therefore,  left  the  superintendent  in  doubt  as  to  the  moment  of 
arrival  of  a  train  at  an  intermediate  station,  and  consequently  gave  no  information 
as  to  the  fulfilment  of  duty  and  order  of  the  company's  servants  along  the  line. 
By  a  very  simple  combination,  however,  M.  Dcniel  has  succeeded  in  perfecting  his 
apparatus  in  this  respect  also,  and  the  result  is,  that  the  apparatus  registers  on  the 
paper,  not  only  the  exact  limits  of  absolute  repose,  but  each  movement  affected  in 
the  position  o*f  a  train  at  a  station,  the  exact  moment  it  took  place,  and  its 
duration. 

Finally,  in  many  cases  it  may  be  interesting  to  know  the  exact  time  at  which 
the  engine  driver  received  the*  signal  of  departure  from  a  station.  For  this  pur- 
pose, a  kind  of  clock  is  enclosed  in  the  case  containing  the  tachometer,  the  lever 
which  sets  the  striking  part  of  which  in  motion  communicates  at  the  same  time 
a  sliding  motion  to  the  guide  rod  of  the  centrifugal  pendulum,  and  consequently 
to  the  pencil  point,  which  thus  marks  a  line  in  a  direction  towards  the  centre  on 
the  paper.  This  line  shews  by  its  position  the  precise  instant  at  which  the  signal 
was  given;  and  when  a  white  space  is  observed  between  this  line  and  the  one 
marking  slow  speed,  it  will  indicate  that  the  engine  driver  delayed  starting  during 
the  time  represented  by  the  white  space.  This  part  of  the  apparatus  is  not 
neccssarv  to  the  proper  working  of  the  remainder,  and  it  may  often  happen  that 
its  use  Is  dispensed  with,  ft  is,  however,  an  element  of  great  importance  for 
those  lines  whose  cost  of  working  is  a  subject  of  discussion. 

In  the  front  of  the  apparatus  is  placed  a  scale  the  divisions  of  whicli  indicate  the 
speed,  and  the  value  of  which  is  determined  in  the  first  intsancc  like  that  of  the  dia- 
gram paper,  on  which  the  curve  of  motion  is  described  by  experiment ;  this  is  the 
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engine  driver's  indicator.  We  recommend  the  use  of  this  machine  to  the  directors 
of  our  railways,  as  a  most  effectual  check  upon  the  working  of  the  lines,  and  as 
an  additional  security  for  life.  Those  who  wish  to  examine  further  into  the 
matter,  and  to  study  the  drawings  of  it,  will  find  a  full  account  of  it  in  For- 
mer's Bauzeitnng,  1853,  p.  31. 

Self-acting  Oil  Apparatus,  for  Greasing  the  Axles  of  Locomotives,  Railway 
Carriages,  and  Machines  generally. — The  greasing  of  the  axles  of  locomotives  or 
of  other  machines,  and  in  faet  of  all  revolving  or  sliding  surfaces,  with  tallow 
or  a  mixture  of  palm  oil  and  tallow,  or  other  solid  fats,  is  only  effective  when  the 
grease  melts  and  descends  by  the  hole  made  in  the  bottom  of  the  grease-box, 
and  spreads  itself  over  the  surfaces  to  be  greased.  But  as  the  grease  does  not 
melt  until  the  surfaces  in  contact  get  heated  from  the  friction,  that  is,  until  the 
evil  to  be  guarded  against  has  taken  place,  a  considerable  amount  of  the  available 
power  is  lost  in  wearing  down  the  rubbing  surfaces.  The  use  of  tallow  or  palm 
oil  for  lubricating  has  consequently  been  to  a  great  extent  given  up,  and  oil  sub- 
stituted for  it,  wherever  that  has  been  possible.  Still  the  employment  of  oil  is 
also  attended  with  many  disadvantages,  for  although  it  readily  flows  from  ihc 
grease-box  upon  the  surfaces  to  be  oiled,  and  thus  prevents  any  heating  of  the 
parts  from  taking  place,  so  long  as  there  is  a  supply  of  oil  in  the  reservoir,  yet  it 
flows  so  very  rapidly,  that  unless  care  be  taken  to  keep  up  a  constant  supply  of 
oil,  the  evil  to  be  avoided  becomes  greater  than  even  with  tallow.  The  use  of  oil 
can  therefore  only  be  adopted  in  particular  cases,  where  an  attendant  is  always  at 


Various  attempts  have  been  made  to  perfect  the  greasing  by  oil,  by  rendering  it 
continuous.  For  example  it  was  proposed  to  place  some  cotton  wick  in  a  hole 
in  the  bottom  of  the  oil  reservoirs,  and  to  allow  the  other  end  of  it  to  fall  upon 
the  spindle  or  other  part  to  be  greased,  so  as  to  form  a  kind  of  syphon,  and  thus 
by  the  capillarity  of  the  wick  produce  a  constant  flow  of  oil,  which  after  having 
lubricated  the  surface  dropped  into  a  small  cup  placed  underneath,  from  which  it 
was  returned  from  time  to  time  into  the  reservoir.  This  method,  although  a  con- 
siderable improvement  upon  the  old  one,  was  also  very  imperfect,  because  the 
slightest  difference  in  the  diameter  or  leugth  of  the  wick  produced  considerable 


in  the  negligent  hands  of  the  persons  usually  attendant  upon  machinery,  who 
arc  always  perfectly  satisfied  with  a  rough  approximation,  the  proper  oiling 
would  be  sure  to  be  neglected,  and  besides,  the  wick  itself  would  also  be  liable  to 
get  clogged,  especially  where  inferior  oil  would  be  used.  Another  plan  tried  was 
to  place  a  reservoir  of  oil  beneath  the  axle,  into  this  dipped  one  end  of  a  piece  of 
wick,  the  other  being  kept  against  the  axle  or  other  part  to  be  greased  by  means 
of  a  lever  with  a  counterpoise,  the  oil  then  mounted  by  the  capillary  action  of  the 
wick  and  distributee!  itself  over  die  surfaces  to  be  lubricated.  The  same  objec- 
tion which  applied  to  the  other  application  of  the  wick,  has  also  been  found  to 
affect  this  one,  perhaps  even  in  a  stronger  degree,  as  the  wick  got  clogged  very 
soon,  and  all  ascent  of  oil  ceased. 

Small  hollow  cylinders  of  copper,  made  to  float  on  the  surface  of  the  oil  in  a 
reservoir  placed  underneath  the  axle-box,  so  as  to  come  in  contact  with  the  axis 
in  motion,  and  thus  by  contact  supply  it  with  a  sufficient  quantity  of  oil,  have  also 
been  used.    Cylinders  of  wood  have  likewise  been  employed  for  the  same  purpose, 
but  neither  appear  to  have  been  very  successful,  one  great  objection  being,  that 
as  soon  as  the  oil  fell  below  a  certain  level,  contact  between  the  cylinder  and  the 
axle  ceased.    F.  Busse.  chief  superintendant  of  the  Leipzig  and  Dresden  Railway, 
considers  the  cause  of  this  failure  to  have  lwcn  that  the  cylinders  were  too  small, 
and  he  accordingly  has  introduced  cylinders  of  wood  previously  6teepcd  in  strong 
glue,  of  as  large  dimensions  as  possible.    He  considers  that  these  cylinders  should 
be  as  large,  at  least,  as  the  axle,  and  if  there  is  room  enough  they  might  be  made 
even  still  larger.    The  application  of  his  new  mode  of  oiling  he  states  to  be  very 
simple:  tho  oil  reservoir  consists  of  a  cavity  in  the  lower  part  of  the  axle-box, 
provided  with  an  aperture,  into  which  Is  fitted  a  tube,  by  means  of  which  it  can 
be  filled  to  the  proper  level,  and  which  serves  at  the  same  time  to  indicate,  at  any 
moment,  the  height  of  the  oil  in  the  reservoir.   The  excess  of  oil  flows  from  the 
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neck  of  the  axle  into  the  oil  vessel,  from  which  it  is  again  raised  by  the  revolution 
of  the  wooden  cylinders. 

In  using  such  a  contrivance,  it  is  recommended  that  the  first  oiling  should  take 
place  in  the  usual  way,  by  the  opening  in  the  top  of  the  axle-box,  until  the  new 
surfaces  had  ground  themselves  true.  Basse  proposes  to  mix  the  oil  employed 
with  this  apparatus  with  some  cheap  ethereal  oil,  such  as  coal  oil,  (Young's  par- 
affine  oil,  or  the  corresponding  products  from  turf,  would  answer  excellently),  to 
the  extent  of  25  to  30  per  cent.  By  this  means  the  oil  is  kept  very  fluid,  greases 
better,  leaves  the  sediment  deposit,  and  does  not  freeze.  The  thick  impure  oil, 
which  is  found  in  the  bottom  of  the  oil  reservoir  when  cleaned  out,  he  puts  into  a 
vessel,  and  adds  a  sufficient  quantity  of  ethereal  oil,  stirs  the  mixture  well,  allows 
it  to  settle,  and  syphons  off  the  clear  portion,  which  he  uses  for  mixing  with  fresh 
oil,  and  in  this  way  he  recovers  nearly  the  whole  of  the  impure  oil,  which  should 
otherwise  have  been  thrown  away. 

The  advantages  of  this  system*  when  applied  to  railways,  Bussc  considers  to  be: 

1.  Freedom  from  heating  in  the  axles,  and  consequent  removal  of  all  danger  on 
this  head. 

2.  Doing  away  with  the  necessity  of  supplying  the  grease-boxes  at  the  interme- 
diate stations,  and  consequent  saving  of  a  considerable  amount  of  time. 

3.  Greater  freedom  of  motion,  and  consequent  saving  in  the  haulage  on  a  line, 
in  consequence  of  the  more  complete  and  uniform  oiling. 

4.  Considerable  saving  of  greasing  stuff,  as  shown  by  a  practical  experiment 
made  upon  the  Leipsic  and  Dresden  Railway,  A  carriage  with  two  axles  and  four 
axle-boxes,  each  containing  $tb  oil,  performed  a  iiuuiIht  of  journevs,  amounting 
in  the  aggregate  to  al*>ut  3,500  miles,  without  consuming  the  oil.  Busse  charges 
the  company  a  rent  of  ten  pence  for  each  apparatus  he  attaches  to  a  locomotive  or 
carriage,  and  for  the  use  of  bis  oil  mixture ;  the  cost  for  fitting  it  to  each  axle-box, 
he  states,  to  be  less  than  a  Prussian  dollar,  or  about  3s. 

However  perfectly  the  apparatus  just  mentioned  may  work  upon  railway 
carri:iges,  it  appears  clumsy  when  compared  with  the  contrivance  of  M.  De  Coster, 
a  machinist  of  l'aris.  The  principle  of  this  invention  is  simply  to  place  a  kind 
of  washer  on  the  spindle,  having  its  outer  circumference  immersed  in  oil,  the 
whole  being  enclosed  in  a  box.  By  the  revolution  of  the  axis  the  washer  also 
revolves,  and  in  its  rotation  carries  with  it  a  continuous  stream  of  oil,  part  of 
which  spreads  over  the  surfaces  of  the  spindles  aud  brasses  of  the  axle-box,  and 
keeps  them  in  the  most  perfect  state  of  lubrication.  One  of  the  greatest  advan- 
tages of  De  Coster's  ingenious  invention  is,  that  it  can  be  applied  to  all  machines, 
no  matter  how  small,  and  requires  no  surveillance  of  any  kind,  the  one  supply  of 
oil  lasting  for  several  months.  In  order  to  test  it,  M.  de  Coster  applied  his  system 
to  the  blowing  fan  of  bis  forge,  placing  one  of  the  axle-boxes  in  the  masonry  of 
a  wall,  so  that  it  could  not  be  touched,  aud  thus  rendering  the  experiment  more 
decisive.  The  fau  made  1.700  revolutions  per  minute,  and  consumed,  by  the  old 
system  of  greasing,  50  kilogrammes  (1 10 j lbs.)  of  ncatsfoot  oil,  at  two  francs  tho 
kilogramme,  or  £4,  per  annum,  and  required  the  constant  attendance  of  a  man  in 
order  to  keep  it  perfectly  oiled,  which  was  a  matter  of  very  considerable  expense. 
With  the  new  arrangement  it  worked  six  months  with  one  kilogramme  (about 
2jlbs.)  of  tallow  oil  (oleine),  which  cost  only  1  franc  (JO  centimes,  or  I*.  'A\d., 
and  which  was  introduced  on  first  setting  it  to  work.  At  the  end  of  this  period 
the  oil  was  found  to  have  preserved  all  its  original  fluidity,  and  sufficient  of  it  still 
remained  to  last  for  a  considerable  time  longer,  if  the  experiment  had  lxcn  continued, 
which  was  not  the  case,  in  consequence  of  the  fan  having  been  dismounted  to 
make  room  for  a  foundry,  which  was  being  erected  in  the  same  place. 

The  principle  advantages  of  M.  de  Coster's  system  are:  1,  perfection  and  regularity 
of  oiling;  2,  complete  saving  of  the  expense  of  renewing  the  plummer-bloeks  of  axle- 
boxes,  &c.,  which  in  consequence  of  being  always  separated  from  the  spindle  by  a  film 
of  oil,  scarcely  wear;  3,  complete  absence  of  all  heating,  because  independent  of  the 
absence  of  all  wearing  action,  the  washers  in  their  rotation  act  in  some  degree  as  a 
fan  in  producing  a  current  of  air,  which  enters  by  a  small  orifice  at  the  side,  where  the 
w;:«her  issues  from  the  oil,  and  escapes  from  a  similar  one  at  the  opposite  side, 
where  it  desceuds  into  the  oil,  and  thus  cools  the  apparatus ;  4,  considerable  dimi- 
nution in  the  dimensions  of  all  the  organs  of  transmission,  such  as  shafting, 
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connecting-rods,  &c;  and  hence,  5,  a  saving  of  power  in  transmission,  and  con- 
sequent possibility  of  transmitting  it  to  a  much  greater  distance;  <>,  a  considerable 
saving  in  fixing  the  foundation  of  large  machines,  by  making  them  lighter;  7,  ena- 
bling the  power  to  be  transmitted  underground,  and  Wneath  the  flooring,  and  not 
through  rooms  and  workshops,  as  at  present,  in  consequence  of  the  constant  necessity 
of  oiling  the  spindles  and  brasses  of  axle-boxes,  and  keys  of  shafting,  &c,  a  result 
'  which  would  conduce  to  cleanliness  and  order,  and  be  a  great  saving  of  room; 
8,  and  lastly,  the  power  of  increasing  the  speed  of  the  prime  mover,  without  a 
corresponding  increase  of  power  or  wear  and  tear,  and  thus  doing  away  to  a  great 
extent  with  the  necessity  of  cumbrous  pulleys,  and  other  means  of  multiplying  speed. 

We  shall,  perhaps,  return  on  another  aceasion  to  the  discussion  of  the  impor- 
tant result  which  such  n  system  of  oiling  would  lead  to,  in  reducing  the  weight 
and  dimensions  of  shafting  and  other  organs  of  transmission.  Further  details  upon 
Butset  tyttem  may  be  found  in  the  Eisenbahnzeitung,  1 853,  p.  71,  and  upon  De 
Coster'*  Kijstem  in  Le  Technologist*  for  October,  l8">8. 

It  will  not  be  out  of  place  here  to  mention,  that  another  form  of  self-oiling 
axle-box  has  been  patented  in  England,  by  Mr.  Paul  11.  Hodge ;  he  has  intro- 
duced this  apparatus  as  the  best  in  use  in  the  L'uited  States,  where  no  solid  fut  is 
employed  in  the  greasing  of  railway  axles.  From  some  experiments  made  with 
this  new  system,  under  the  superintendence  of  Mr.  M'Connell,  on  the  London  and 
North  Western  Railway,  it  appears  that  a  tender,  employed  partially  in  connection 
with  the  express  train  and  partially  with  a  goo<ls  train,  having  been  fitted  with 
American  axle  boxes,  and  supplied  with  ten  quarts  of  oil,  was  worked  for  four 
months,  during  which  period  its  aggregate  journeys  amounted  to  f>,743  mile*,  and 
on  being  then  examined,  sufficient  oil  remained  in'thc  reservoirs  to  serve  for  4,000 
miles  more,  whilst  live  quarts  of  dirty  oil  were  obtained  from  an  under  reservoir, 
which  could  be  employed  for  cutting  screws,  boring,  &c.  A  comparison  between 
the  daily  cost  of  the  old  system  of  tallow  greasing  with  Nonnnnville's  axle-boxes, 
and  the  American  system  with  oil,  gave  for  the  former  9  pence,  and  for  the  lntt  r 
I  "54  pence,  being  a  saving  of  7*40  pence  per  diem  for  the  tender  alone.  For  full 
details  of  this  svstem,  we  refer  our  renders  to  the  number  of  the  Civil  Engineer 
and  Architect*'  Journal  for  January,  1853,  p.  24. 

What  is  the  bent  mode  of  Painting  Iron  Bridge*,  Gate*,  and  other  Iron  Work, 
to  as  to  preserve  them  from  Ru*t  Y — The  great  number  of  iron  bridges  now  con- 
structed in  connection  with  railways,  as  well  as  the  general  employment  of  iron 
in  the  construction  of  roofs,  gates,  &e.,  renders  it  a  question  of  great  importance 
to  determine  what  is  the  !>est  mode  of  painting  them,  so  as  to  prevent  them  from 
rusting.  The  usual  ground  coat  applied  to  such  structures  is  made  with  red 
lead  ;  but  experience  has  shewn,  that  rust  rapidly  forms  under  the  coating,  a  fact 
which  can  perhaps  be  in  part  explained  by  its  composition;  that  suhstance  being  a 
combination  of  protoxide  and  peroxide  of  lead,  gradually  parts  with  a  portion  of 
its  oxygen  to  the  iron,  nntl  causes  it  to  slowly  rust.  Without  pretending  to  decide 
what  is  the  best  substitute  for  red  lead,  it  may  be  useful  to  many  of  our  readers 
to  learn  the  process  adopted  with  so  mttch  success  with  the  Britannia  Bridge, 
especially  as  we  have  observed  that  the  use  of  red  lead  is  still  almost  universal. 

The  iron  work  is  first  well  scraped  with  iron  instruments,  (a  most  important 
point.)  then  brushed  with  wire  brushes,  and  finally  with  stiff  hair  brushes,  until 
the  whole  surface  is  perfectly  free  from  rust.  The  cracks,  joints,  and  points  of 
contact  of  l>olts,  &c,  arc  also  cleaned  out,  and  every  place  where  water  could 
lodge  filled  up  with  the  usual  cement,  made  of  a  mixture  of  white  lead  and  red 
lead.  As  soon  as  this  cement  is  dry,  the  whole  is  again  brushed,  when  it  receives 
two  successive  coats  of  paint,  at  intervals  of  from  8  to  14  days  between  each, 
according  to  the  state  of  dryness.  The  paint  employed  for  this  purpose  consists 
of  5001  b*.  of  genuine  white  lead,  I33lbs.  of  raw  linseed  oil,  18  to  SGlbs.  of  boiled 
linseed  oil  (prepared  without  litharge),  and  18|hs.  of  oil  of  turpentine.  The  more 
of  the  boiled  linseed  oil  which  is  employed,  the  thinner  will  be  the  paint,  but  the 
less  durable  also ;  only  sufficient  should  therefore  be  taken  to  render  the  paint 
convenient  to  work  with.  The  same  observations  apply  to  the  employment  of  the 
oil  of  turpentine,  any  excess  of  which  wonld  render  the  colour  less  durable  and 
liable  to  crack.  While  the  fourth  coating  is  still  fresh,  it  is  dusted  over  with  well 
washed  fine-grained  white  sand ;  a  little  prussian  blue  and  umber  is  also  added  to 


Digitized  by  Google 


54  Journal  of  Industrial  Progress.  [Feb. 

the  paint  used  in  the  last  coating,  so  as  to  give  it  a  light  marine  grey  tint  Such 
a  coating  is  considered  to  last  for  five  years,  after  which  it  is  to  be  completely 
removed  and  renewed.  The  floor  and  other  parts  not  visible  when  perfectly 
cleaned,  as  before  described,  receive  two  or  three  coats  of  the  following  mixture — 
81bs.  of  coal  tar,  lib.  of  spirit  of  turpentine,  and  21bs.  of  powdered  quick  liine ; 
the  last  coat  is  also  sanded.  This  painting,  which  is  applied  for  economy  alone, 
is  considered  to  last  for  two  years,  after  which  it  is  to  be  fully  cleaned  on"  and 
renewed.  Several  railway  bridges,  both  in  England  and  on  the  Continent^  have 
been  painted  in  this  manner  with  white  lead,  and  we  believe  with  perfect  success 

Artificial  Grindstones. — J.  Weld,  a  manufacturer  of  Amberg.  prepares  a  peculiar 
kind  of  artificial  grindstone,  with  which  he  has  established  a  considerable  trade. 
These  stones  are  formed  of  a  mixture  consisting  of  2  parts  of  bog  iron  ore,  1 
part  of  sandstone,  and  £  part  of  clay.  The  bog  iron  ore  is  first  crushed  by 
stamping,  then  ground  successively  in  two  different  mills,  much  in  the  same  way 
as  china  clay  is  prepared,  until  it  becomes  an  exceedingly  fine  powder.  The 
sandstone  is  crushed  between  cylinders,  and  the  clay  carefully  washed  and 
purified;  a  mixture  is  then  made  of  these  three  ingredieuts  in  a  moist  state,  in. 
the  proportions  above  given,  well  worked  together,  so  as  to  form  a  homogenous 
mass,  which  is  then  moulded  into  the  desired  forms,  dried  and  baked  in  a  kiln. 

Another  variety  of  polisliing  stones  of  a  much  finer  quality  for  certain  pur- 
poses, such  as  glass-cutting,  &e.,  is  prepared  by  MM.  Neppel,  of  Nevres,  whose 
patent,  granted  in  1840,  is  now  expired.  The  basis  of  these  stones  is  china  clay, 
pipe  clay,  or  other  fine  plastic  clay,  the  other  substances  employed  being  slate, 
quartz,  sandstone,  flint,  sand,  emery,  oxide  of  iron,  and  iron  filings,  in  proportions 
varying  according  to  the  quality  of  the  stone  intended  to  be  produced,  from  5  to 
20  per  cent.  All  these  materials  are  first  carefully  selected,  and  each  well 
purified  by  levigation  and  washing.  This  done,  the  materials  are  mixed  in 
the  proper  proportions,  and  introduced  into  a  mill,  where  they  arc  ground  with 
water,  an  operation  which  lasts  from  three  to  four  days,  with  a  mass  of  from  24 
to  3  cwt.  When  properly  ground  the  mass  is  passed"  through  a  sieve  made  of 
copper,  tho  degree  of  fineness  of  which  depends  upon  the  quality  of  the  stone  to 
bo  made.  The  mass  is  now  allowed  to  slowly  dry  by  natural  evaporation,  after 
which  it  is  moistened  from  time  to  time,  so  as  "to  keep  it  of  an  uniform  plasticity. 
Previous  to  employing  it,  it  is  well  kneaded,  then  moulded  in  plaster  moulds, 
robbed  even  with  sand-paper  when  taken  from  the  moulds,  after  which  the 
moulded  pieces  are  allowed  to  dry  very  slowly,  to  prevent  them  from  cracking. 
When  fully  dried  they  are  placed  in  seggars  of  fireclay,  hermetically  closed,  and 
exposed  to  a  heat  between  that  employed  for  firing  "stone-ware  and  porcelain. — 
Deutsclic  Gewerbezeiiung,  Heft  7,  ».  415,  1852. 

Karl  Karmarsch  describes  another  kind  of  grindstone,  made  by  melting  shell- 
lack,  and  adding  a  proper  quantity  of  emery  or  fine  sand,  and  pouring  the  melted 
mass  into  moulds.  When  large  rotatory  stones  are  to  be  made  in  this  way,  it  is 
recommended,  in  order  to  save  the  material,  to  surround  an  iron  drum  of  nearly 
the  required  size,  and  about  an  inch  in  thickness  with  the  mass.  In  general,  how- 
ever, only  small  stones  are  made  of  this  substance,  the  chief  advantage  of  which 
appears  to  be,  that  it  yields  by  use  a  very  heavy  dust,  which  at  once  falls,  and 
docs  not  spread  about  the  workshops,  to  the  injury  of  the  health  of  the  workmen, 
as  that  produced  by  sandstones,  when  used  dry,  does.  This  mode  of  preparing 
artificial  stones  has  been  known  for  a  considerable  time,  but  recently  a  new  and 
ingenious  application  of  the  material  has  been  made  by  Heinrich  Spann  of  Ilom- 
burgh,  in  the  production  of  his  so  called  mineral  files.  The  usual  proportions  of 
sand  or  emery  and  shcll-lac  employed  are,  3  parts  of  the  former  and  I  of  the 
latter.  These  proportions  must  necessarily  varv,  however,  according  to  tho 
degree  of  fineness  which  the  files  should  have.  The  chief  point  apparently  to  be 
attended  to  in  their  manufacture  is,  that  the  grains  of  sand  should  be  of  nearly 
uniform  size.  These  files,  which  are  very  cheap,  can  be  used  as  substitutes  for 
metal  files  in  all  cases ;  they  may  l>c  used  dry  or  wet,  upon  wood  or  upon  glass, 
and  in  many  cases  even  with  oil,  indeed,  for  working  with  the  latter  liquid  they 
appear  to  l>e  better  adapted  than  steel  tiles. — Milth.  des  Hannov.  Gewerbeverein*, 
1853,  p.  140,  through  Dingier' a  Polytechnisches  Journal  Bd.  130,  Heft.  3,  Aov. 
1853. 
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On  the  use  of  Alloys  of  the  more  easily  fusible  metals  for  Plumber- Blocks,  by  Karl 
Karmarsch. — It  is  well  known  that  plummer-blocks  have  been  recently  made  of 
alloys  pf  easily  fusible  metals,  and  employed  in  all  kinds  of  machines,  in  con- 
sequence of  the  advantage  which  their  emplovmcnt  presents  of  using  the  axle  end 
itself  as  the  core  for  making  the  mould,  and  thus  saving  the  expense  of  boring 
out  the  shaft  cushions.  When  the  pressure  on  the  spindle  is  small,  a  mixture  of 
]  7  parts  of  lead  and  3  parts  of  antimony  answers  very  well,  and  is  at  the  same 
time  very  cheap.  Harder  ones,  capable  of  bearing  a  greater  pressure,  may  bo 
made  with  lead,  tin  and  antimony,  or  of  tin  and  antimony  without  the  addition  of 
lead.  An  alloy  of  tin,  antimony  and  copper  is  very  well  adapted  for  heavy 
machinery,  or  those  whose  axes  nave  considerable  velocity  of  rotation ;  such  an 
alloy  has  even  been  found  serviceable  for  the  plummer-blocks  of  locomotives. 
Mr.'  Karmarsch  has  communicated  the  following  proportions  for  the  composition 
of  such  alloys,  with  the  view  of  directing  attention  to  so  important  a  subject : — 

1.  Alloys  of  Tin  and  Antimony. — 3  parts,  and  even  up  to  5  and  6  parts  of  tin, 
have  been  prescribed  for  each  part  of  antimony.  The  antimony  is  to  be  first 
fused  with  its  own  weight  of  tin,  and  the  mixture  then  poured  into  the  remainder 
of  the  tin,  melted  in  a  different  pot,  and  the  whole  well  stirred.  In  this  way  a 
more  perfect  and  homogenous  mixture  of  the  two  metals  is  obtained,  than  when 
the  whole  of  the  tin  is  at  once  fused  with  the  antimony. 

2.  Alloy*  of  Tin.  Antimony,  and  Copper. — The  following  table  contains  the 
composition  of  all  the  alloys  which  he  has  been  able  to  procure,  arranged  accord- 
ing to  the  proportions  of  copper,  being  also  the  order  of  their  hardness : 

In  100  parts. 

i  *  k 

Tin.  Antimony.  Copper.  Tin.  Antimony.  Copper. 

a  ...  24  parts    ...      2  parts    ...         1  part    ...    88  89    ...     7  41    ...  3*70 
b  ...  16   „       ...     3   ,,      ...         1   „      ...    80       ...    15       ...  5 
c  ...  13   „       ...      2    „       ...         1  „      ...    8125    ...    12-50    ...  625 
d  ...  73   „       ...    18    „       ...  8  or  9  „ 

With  8  parts  of  copper?  ^         lg.18    _  &QS 
the  proportion  would  be  J 

With  9  parts  do.  it  would  be  73       ...    18       ...  9 
e  58or80„       ...    16    „      ...         8  parts 

X"  **  I  ™*  -  1539  -  769 

f  ...    3   4   „       ...       22  parts  ...    33  33    ...    44-45    ...  22  22 

A  specimen  of  an  alloy  used  for  plummer-blocks  by  Maudelay,  Sons,  &  Field, 
Westminster  Road,  Lambeth,  London,  analysed  by  Dr.  Heercn,  of  Hannover,  gave 
the  following  results  :  71-10  of  tin,  6-85  of  antimony,  and  22-05  of  copper,  which 
would  correspond  almost  exactly  with  the  simple  proportions  of  1  of  antimony, 
3  of  copper,  and  10  of  tin.  This  alloy  is  distinguished  from  all  the  preceding 
ones  in  this,  that  the  quantity  of  copper  is  not  only  greater  than  in  either  of  the 
others,  but  exceeds  that  of  the  antimony.  This  large  proportion  of  copper, 
although  it  increases  the  cost,  contributes  very  materially  to  the  hardness  and 
toughness  of  the  alloy. 

The  alloys  of  tin,  antimony,  and  copper,  arc  best  prepared  by  melting  the 
copper  first,  and  then  adding  the  antimony,  together  with,  about  £  or  \  of  the  tin, 
and  having  carefully  stirred  the  mixture,  adding  the  remainder  of  the  tin.  In 
making  the  alloy  marked  f  above  mentioned,  the  quantity  of  tin  being  too  small 
to  divide,  might  be  added  at  once. — Mittheilungen  des  Gewerbevereins  fur  das 
KZniyreich  Hannover,  1853,  p.  149,  150,  through  Polytechnisches  Centralblatt, 
No.  20,  October,  1853. 

To  render  Sandstone  and  other  Porous  Materials  impervious  to  Water. — The 
sandstone  is  first  heated  to  a  temperature  of  about  400°  Fahr.,  and  then  plunged 
into  coal  tar,  heated  to  about  the  same  temperature,  and  allowed  to  remain  in  it 
for  about  eight  hours.  In  this  way  a  mass  is  obtained  so  solid,  that  it  is  scarcely  possi- 
ble to  break  it  with  a  hammer.   Bricks  and  tiles  require  only  four  hours  steeping,  at 
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a  temperature  of  about  230°  Fahr.  (Acid  cisterns  and  refrigerators  of  Yorkshire 
sandstone,  and  many  other  applications  of  that  material,  have  been  tailed  in  this 
way,  in  tar,  since  several  years,  in  many  of  the  chemical  factories  of  Great  Britain, 
and  with  the  best  results). — Forster's  l)auzeitung,  1853,  p.  35. 

New  Species  of  Printing  of  importance  to  the  Lace  and  Served  Muslin  Trade. — 
Under  the  name  of  nature's  own  printing,  Mr.  Von  Aucr,  of  Vienna,  has  announced 
a  peculiar  method  for  obtaining  impressions  of  the  leaves  of  plants,  &c  The 
process  consists  simply  in  taking  two  polished  metal  plates,  one  hard,  the  best 
substance  l>cing  copper,  and  the  other  soft,  as  for  example,  a  plate  of  lead,  and 
laving  the  article  to  he  copied  between  them,  and  passing  the  plates  between  the 
rollers  of  a  press,  such  as  lithographers  use.  By  the  great  pressure  excited,  a 
beautifully  sharp  and  faithful  copv  of  the  article  is  produced  on  the  leaden  plate, 
from  which  impressions  can  be  obtained,  or  by  electrotvpeing  it,  a  still  better 

?late  may  be  obtained,  which  can  be  employed  for  printing  thousands  of  copies, 
'he  dried  leaves  of  plants  can  be  copied  in  this  way,  ami  by  using  gutta  perch  a 
gently  heated,  even  moist  plants  will  give  impressions.  The  chief  use  of  this  new 
art  will,  however,  be.  to  the  reproduction  of  lace,  Me.,  for  if  a  piece  of  lace,  or  of 
worked  muslin,  be  placeil  between  the  plates  instead  of  leaves,  a  l>eautiful  intaglio 
copy  will  be  produced,  from  which  printed  patterns  can  be  provided.  Such  plates 
might  be  at  once  employed  to  print  designs  upon  the  muslin  sent  out  to  be  worked. 

It  is  but  just  to  remark,  that  a  similar  invention  was  made  about  twenty  years 
ago  by  a  Dane  of  Copenhagen,  of  the  name  of  Peter  Kyhl,  who,  having*  died 
before  he  perfected  the  art,  the  idea  was  lost  sight  of. 

Chemical  Researches  on  Dyeing,  by  M.  Chevreul. — M.  Chcvreul  has  presented  his 
ninth  memoir  to  the  Academv  of  Sciences,  containing  some  of  the  curious  and 
important  results  of  the  investigations  which  he  has  been  carrying  on  for  several 
years  in  his  capacity  of  Director  of  Dyeing  at  the  Gobelins,  upon  the  physical  and 
chemical  laws  which  act  in  the  dyeing  of  animal  and  vegetable  tissues.  The 
public  are  already  familiar  with  his  beautiful  observations  upou  the  harmony  and 
simultaneous  contrast  of  colours,  subjects  upon  which  we  shall  have  many  oppor- 
tunities of  speaking.  The  results  in  his  late  memoir  are  not  less  important,  and 
although  apparently  of  an  exceedingly  theoretical  character,  they  are  of  the  highest 
practical  utility.  It  is  much  to  l>e  regretted  that  our  dyers  should  remain  igno- 
rant of  the  seientitie  principles  of  their  art,  and  yet  there  is  perhaps  no  branch  of 
trade  which  could  derive  so  much  immediate  benefit  from  the  progress  of  physical 
and  chemical  science.  Any  person  who  paid  attention  to  the  specimens  of  dved  and 
printed  fabrics  lately  exhibited  in  Dublin,  will  at  once  admit  how  deplorably  this 
ignorance  was  exhibited  by  most,  if  not  all,  of  our  manufacturers  in  these  depart- 
ments, and  in  none  more  so  perhaps  than  in  the  poplins.  The  same  observations 
apply  in  an  equal  degree  to  another  and  different  branch  of  manufacture,  stained 
glass. 

M.  Chevreul  employs  the  term  capillary  affinity  to  designate  the  force  which  acts 
in  fixing  the  colouring  matter  to  the  tissue  with  which  they  combine.  The  de- 
colourizing action  of  charcoal  upon  liquids  comes  in  part  under  this  category,  and 
indeed  the  first  ideas  of  M.  Chevreul  were  derived  from  some  experiments  which 
he  made  so  early  as  1800,  upon  the  netion  of  that  substance  upon  certain  t>odics. 

Capillary  affinity  affords  so  striking  a  contrast  to  the  ordinary  phenomena  of 
chemical  affinity,  that  one  is  naturally  led  to  look  upon  this  kind  of  force  as  quite 
distinct  Thus,  for  example,  gravel,  coarse  sand,  and  artificial  cements,  perfectly 
freed  from  their  soluble  constituents,  when  placed  in  contact  with  lime  water,  are 
capable,  by  prolonged  contact,  of  abstracting  a  certain  portion  of  the  lime  from 
the  water.  The  quantity  of  lime  thus  removed  by  the  gravel  and  coarse  sand  of 
the  Kiver  Seine,  from  lime  water  containing  1*37  of  lime  in  1CKH)  parts  of  water 
was  017  alter  a  contact  of  about  80  days,  and  0  71  after  13  years.  The  separa- 
tion of  lime  from  water  in  this  way  bv  substances  which  have  no  apparent  ten- 
dency to  unite  chemically  with  it,  exhibits  in  a  very  striking  manner  the  peculiar 
character  of  this  variety  of  force. 

These  results  naturally  lead  to  the  question  of— In  what  mann-r  docs  wool,  silk, 
and  cotton  act,  at  the  ordinary  temperature,  upon  the  aqueous  solutions  of  chlo- 
ride of  sodium,  chloride  of  mercury,  sulphuric  and  hydrochloric  acids,  lime  water, 
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solution  of  hydrate  of  barytes,  nitrate  of  lead,  and  yellow  prussiate  of  potash  ?  The 
experiments  made  to  solve  the  question  led  to  results  which  may  be  classed  under 
three  categories,  aud  which  indecf!  might  be  deduced  a  priori— \  at.  The  solution 
experienced  no  change  in  the  relative  proportions  of  its  immediate  principles.  Thus 
cotton  plunged  into  a  solution  of  chloride  of  mercury  absorbs  the  salt  and  the 
water  in  the  same  relative  proportion  in  which  they  existed  in  the  solution;  and 
yet  it  retains  a  portion  with  such  force,  that  when  washed  with  water  until  no  re- 
action was  produced  with  nitrate  of  silver,  its  behaviour  with  colouring  matters  was 
quite  different  from  that  of  pure  cotton.  2nd.  The  solution  ceded  more  water  to 
the  solid  immersed  in  it,  than  it  did  o  f  the  salt  dissolved  in  it.  Cotton  plunged  into 
a  solution  of  alum,  absorbs  a  greater  relative  proportion  of  water  than  of  alum ; 
still  after  a  number  of  repeated  washings  it  retains  sufficient  alum  to  l>c  weakly 
dved  in  solutions  of  cochineal  or  of  log-wood.  3rd.  The  solution  ceded  more  of 
the  substance  dissolved  in  it  than  of  water,  to  the  solid  immersed  in  it.  Cotton 
placed  in  contact  with  lime  or  tmryta  water  comes  under  this  head ;  so  do  wool 
and  silk,  with  reference  to  chloride  of  mercury.  In  all  such  experiments, 
regard  must  Ik:  had  to  the  temperature  of  the  solutions,  the  quantity  of  liquid  em- 
ployed, and  the  duration  of  the  immersion;  conditions  which,  it  is  needless  to 
observe,  would  cause  the  result  to  vary.  M.  Ohevreul  is  also  of  opinion,  that  in 
all  the  preceding  cases  cited,  the  whole  of  the  al*orbed  soluble  substances  might 
be  removed  from  the  tissues  by  repeated  washings. 

The  influence  exercised  by  solid  Inxlies  upon  certain  sol  tit  ions,  shows  that  filters 
may  exercise  a  particular  chemical  action  upon  the  liquids  which  pass  through 
them,  a  fact  of  considerable  importance  to  the  practical  chemist  and  pharmaceutist. 

The  great  quantity  of  water  employed  in  dyeing  in  the  vat  requires,  relatively,  a 
much  larger  proportion  of  salts  (mordants)  than  what  fixes  itself  upon  the  goods. 
Thus,  in  the  dyeing  of  wool,  either  as  yarn  or  as  woven  fabrics,  1<!  parts  of  alum 
are  employed  in  the  dye  lieck,  for  every  100  parts  of  wool,  although  only  1*20 
parts  combine  with  the  tissue,  but  in  the  present  condition  of  dyeing  this  quantity 
i*  necessary,  for  if  the  affinity  of  the  water  for  the  alum  was  not  satisfied,  the 
tissue  could  not  overcome  that  affinity,  so  as  to  combine  with  a  sufficient  quantity 
of  the  alum  to  produce  a  good  dye.  It  is  in  this  way  that  dyeing  by  the  padding 
machine,  as  is  now  so  frequently  practised  for  Turkey  reds,  "is  so  much  cheaper 
than  vat-dyeing.  Nevertheless  \l.  Chevrcul  was  led  from  many  trials  to  the  con- 
clusion, that  dyeing  in  the  vat  may  be  done  much  more  economically  than  we  do 
at  present. 

M.  Chevreul  is  of  opinion  that  his  experiments  will  materially  assist  in  solving 
many  physiological  problems;  because  the  moment  it  is  proved  that  an  organic 
tissue  can  react  upon  a  solution,  so  as  to  appropriate  one  of  its  proximate  prin- 
ciples, in  a  greater  proportion  than  it  does  another,  we  can  easily  understand 
that  analogous  results  would  take  place  in  the  animal  economy.  Transudation 
of  water  may  take  place  through  a  membrane,  a  cell,  or  a  vessel,  to  the  exclusion 
of  the  substance  held  in  solution,  and  that,  even  where  no  glandulous  apparatus 
exists.  They  also  show  how  solutions  which  act  upon  the  orpins  of  taste,  or  even 
in  the  interior  of  an  organ,  may  produce  results  at  a  certain  degree  of  concentra- 
tion, which  disappear,  however,  or  are  not  at  all  produced,  when  the  relative 
proportion  of  water  is  more  considerable. 

These  experiments  also  explain  in  a  satisfactory  manner  why  the  roots  of  plants 
plunged  into  certain  saline  solutions,  alisorb  proportionally  more  water  than  they 
do  of  the  salts  dissolved.  And  finally,  it  may  l»e  that  dry  tissues  can  concentrate 
aqueous  solutions  to  such  a  degree  as  to  make  the  salt  crystallize  by  absorbing 
the  water.  Thus  if  a  solution  of  chloride  of  sodium  be  introduced  into  one  limb 
of  an  I'-shaned  tul»e,  and  some  dry  tissue,  as  for  example,  some  tendons,  into  the 
other,  it  will  be  found  after  u  couple  of  days,  the  tul»e  being  hermetically  sealed, 
that  a  rrystaliz-ation  of  the  salt  will  take  place  above  the  level  of  the  liquid. — 
Comptes  'Rendus  de  t  Academic  des  Sciences,  No.  23.    June,  1 853. 

On  the  Substances  best  adapted  to  prevent  the  Putrefaction  of  Animal  Matter,  and 
to  absorb  Ammonia,  fcc,  by  M.  Payen. — M.  Payen  has  presented  to  the  French 
Academy,  the  results  of  a  number  of  experiments  on  the  absorption  of  ammonia, 
tod  on  the  action  of  certain  substances  in  preventing  the  putrefaction  of  animal 
matter.    These  experiments  are  of  considerable  interest  in  counexion  both  with 
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agriculture  and  the  sanitary  condition  of  towns.  The  problem  which  M.  Payen 
proposed  to  himself  in  these  investigations,  was  to  find  some  cheap  substance, 
easily  procurable,  which  would  possess  the  property  of  preventing  the  evolution 
of  those  noxious  effluvia;  which  are  given  off  from  decaying  animal  substances, 
and  at  the  same  time  form  the  basis  of  some  active  manures.  Some  time  since 
M.  Payen  recommended  the  use  of  dried  clay  as  litter,  for  absorbing  the  excre- 
mentitious  matter  of  cattle,  and  experience  has  since  confirmed  his  view  of  the 
value  of  this  application.  This  result  has  led  him  to  examine  several  other 
substances  from  the  same  point  of  view,  as  for  example  the  action  of  clay,  caustic 
lime,  and  carbonate  of  lime,  in  the  form  of  marl,  &c.  Our  space  does  not  permit 
us  to  give  in  detail  the  numerical  results  of  M.  Payen's  experiments,  so  we  shall 
content  ourselves  with  a  summary  of  the  conclusions  to  which  he  has  arrived,  as  to 
the  action  of  the  three  substances  just  mentioned  upon  animal  matter,  such  for 
example,  as  urine  ; — 

1.  Well  dried  clay  mixed  with  urine,  has  the  property  of  preserving  it  to  a 
great  extent  from  decomposition,  even  when  the  mixture  is  exposed  to  the  air  in 
thin  layers.  But  moist  clay  does  not  possess  this  property ;  on  the  contrary,  the 
decomposition  of  the  urine  and  the  escape  of  the  ammonia  formed  take  place  with 
great  facility. 

2.  Caustic  lime  mixed  with  urine  or  other  azotized  matters  prevent  decomposi- 
tion even  more  perfectly  than  dried  clay. 

3.  Carbonate  of  lime  or  marl,  on  the  contrary,  hastens  the  decomposition  of 
animal  substances,  by  favouring  the  disengagement  of  ammoniacal  compounds.  A 
mixture  of  clay  with  the  carbonate  of  lime  weakens  this  decomposing  action, 
hence  rich  clay  marls  are  less  active  in  this  way  than  light  shell  marls. 

The  facts  established  by  these  experiments  are  directly  applicable  to  many 
useful  purposes.  For  example,  the  spontaneous  putrefaction  of  urine  may  be 
prevented  by  impregnating  the  sides  of  the  vessel  containing  it  with  lime.  Sand 
also  when  mixed  with  about  5  or  6  per  cent,  of  caustic  lime,  acts  in  a  very  satis- 
factory way,  in  preventing  this  species  of  decomposition  ;  hence  such  a  mixture 
might  be  advantageously  employed  for  the  absorption  of  liquids  in  stables,  privies, 
slaughtering  houses,  &c.  As  the  chief  object  of  adding  lime  to  animal  substances 
is  to  prevent  fermentation,  which  its  presence  does  not  arrest  when  once  com- 
menced, it  is  unnecessary  to  add,  that  once  the  putrefaction  has  commenced,  an 
addition  of  lime  would  'not  only  not  be  useful,  but  highly  prejudicial,  as  it  would 
decompose  all  the  ready  formed  salts  of  ammonia  with  the  evolution  of  free  am- 
monia. These  antiseptic  properties  of  lime  might  be  turned  to  great  use  in  the 
evaporation  of  urine,  which  while  fresh  may  be  converted  into  a  dried  mass 
without  decomposition,  by  the  addition  of  a  small  quantity  of  it;  or  in  the 
drying  in  the  sun  of  large  masses  of  animal  offal.  Many  other  applications  will 
suggest  themselves  to  our  readers,  as  for  example,  the  preservation  of  fish 
offal,  &c. 

M.  Payen  has  also  made  several  new  experiments  to  determine  the  comparative 
value  of  wood,  peat,  and  bone  charcoals  in  preventing  the  decomposition  of 
animal  fluids.  These  charcoals,  although  preventing  to  a  certain  degree  the  de- 
composition of  animal  substances,  do  not  possess  that  power  in  the  same  degree  as 
dried  clay  or  lime,  when  properly  used ;  great  as  is  the  power  of  absorbing  gases 
possessed  by  charcoal,  it  always  allows  a  certain  amount  of  decomposition  to  take 
place,  and  a  similar  quantity  of  ammoniacal  compounds  to  escape.  Wood  char- 
coal is  less  effective  than  neat  charcoal,  and  the  latter  less  than  animal  charcoal. 
The  addition  of  sulphate  of  iron  (copperas)  to  peat  charcoal,  renders  it  capable 
of  arresting  the  putrefaction  of  urine  in  the  most  perfect  manner,  although  it  may, 
as  in  the  experiment  of  Payen,  be  exposed  to  the  air  for  35  days.  This  fact,  which 
had  been  already  well  known,  affords  an  easy  means  of  preventing  the  evolution 
of  noxious  and  foetid  gases  arising  from  the  accumulation  of  filth  in  crowded  cities; 
and  in  no  countrv  in  the  world  could  such  an  application  be  more  easily  or  more 
economically  made  than  in  Ireland,  where  peat  charcoal  could  be  had  at  a  very 
trifling  cost — Compttt  Rendu*  de  I  Academic. 
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Art.  V — Bulletin  of  Industrial  Statistics. 

STATISTICS  OP  BELGIAN  COMMERCE  IN  THE  YEARS  1851  AND  1852. 

Condition  of  the  General  Commerce  of  Belgium  in  1851. — The  foreign  com- 
erce  of  Belgium  maintained  in  1850  very  nearly  the  same  position  which  it  had 
attained  in  1849,  a  year  of  great  commercial  prosperity.  In  1851  there  was  a 
slight  diminution  to  the  extent  of  about  one  per  cent.  The  exportations  in 
the  latter  year,  exceeded  the  importations  to  the  extent  of  about  13,000,000 
of  francs,  or  £520,000. 

The  total  declared  value  of  the  importations  and  exportations  of  Belgium  in 
1851,  was  represented  by  the  sum  of  903,800,000  francs,  or  £36,152,000,  which 
shews  a  diminution  of  8,700,000  francs,  or  £348,000,  compared  with  those  of 
1850;  but  if  we  compare  the  results  of  the  commerce  of  1851,  with  the  mean 
results  for  the  quinquennial  period  included  between  1846  and  1850,  wc  shall  find 
that  there  was  an  augmentation  of  138,300,000  francs,  or  £5,632,000,  or  18  per 
cent.  The  following  table  represents  in  round  numbers  the  trade  of  Belgium  in 
the  year  1851,  and  in  the  three  quinquennial  periods  preceding  that  year: — 

Official  Values  expressed  in  Millions  of  Francs. 

Importations  and 

Importation*.  Exportations.  Exportations  together. 


i  * 

i  » 

i  

General 

Special 

Genernl  Special 

General 

Sped  al 

Commerce. 

Commerce. 

Commerce.  Commerce. 

Commerce.  Commerce. 

1836  to  1840, 

...  2268 

1947 

...    174-6       141-8  ... 

401-4 

336.5 

1841  to  1845, 

...  302-9 

215-7 

...    245-7       162-4  ... 

548-6 

378  1 

1846  to  1850, 

...  391-7 

2290 

...    375-8       2120  ... 

765-5 

441-0 

1851, 

...    445  1 

2411 

458*7  253*8 

903-8 

494-9 

This  table  proves  that  a  rapid  development  of  Belgian  commerce  has  taken 
place  since  its  separation  from  Holland ;  this  development  is  particularly  remark- 
able in  the  general  commerce,  which  lias  more  than  doubled,  in  consequence  of 
the  facilities  of  transit  afforded  by  the  system  of  railroads. 

According  to  the  new  estimation  of  the  values  of  the  imports  and  exports,  or 
the  real  values,  the  general  commerce  of  Belgium  in  1851  was  onlv  819,700,000 
francs,  or  £32,788,800,  that  is,  a  difference  of  84,100,000  francs,  or  £3,364,000,  or 
9  per  cent  on  the  old  valuation.  This  reduction  principally  affects  the  exporta- 
tion, the  old  valuation  of  459, 000, 000  of  francs,  being  reduced  to  401,000,000, 
being  a  reduction  of  58,000,000,  or  13  per  cent,  the  reduction  on  the  imports 
being  only  -6  per  cent.  This  reduction  docs  not  effect  the  relative  value  of  the 
preceding  table,  the  numbers  for  the  previous  year  having  been  also  founded 
upon  the  declared  value  estimated  upon  the  old  system. 

CLASSIFICATION  OF  THE  SPECIAL  COMMERCE  OP  BELGIUM  FOR  THE  YEAR  1851.* 

If  we  divide  the  special  commerce  of  Belgium  in  1851,  into  the  following  three 
classes  of— Raw  Materials,  Articles  of  Food,  and  Manufactured  Articles,  and 
represent  the  whole  Importation  and  Exportation,  each  by  100,  the  following  will 
be  the  per-ccntage  of  each  of  the  three  classes  of  articles  :— 

„       Importations.  Exportations. 
Raw  Materials,  ...       43  per  cent       ...       43  per  cent 

Articles  of  Food,  ...       40      „  ...       15  „ 

Manufactured  Articles,  ...       17      „  ...       42  „ 

We  thus  see,  that  the  exportation  of  manufactured  articles  produced  in  Belgium, 
is  more  than  double  the  importation  of  foreign  manufactured  articles  consumed  in 
the  country. 


•  Under  the  term  special  commerce,  is  to  be  understood  the  importation  of 
articles  which  went  into  consumption  in  Belgium,  and  the  exportation  of  the 
products  of  the  soil,  and  of  the  industry  of  the  country.  General  commerce 
being  the  term  applied  to  the  whole  trade,  transit,  and  otherwise  of  the  countrv. 
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SPECIAL  COMMERCE  OF  BELGIUM  IN  1852. 

The  documents  containing  the  results  of  the  general  commerce  of  1852  not 
having  as  yet  come  to  hand,  we  are  unable  to  draw  any  comparison  between  that 
year  and  1851.  The  following  table  contains  very  full  details  of  the  special 
commerce  for  1852,  and  in  order  to  enable  our  readers  to  form  a  correct  opinion 
of  the  present  position  of  Belgium,  we  have  added  similar  tables  for  1850  and 
1851. 

Imports/or  Home  Consumption  in  Belgium  for  the  Years  1850,  1851,  and  1852. 


Nature  of  Unit. 


Animals.  ^;^1IL>^.L.nv;i(S 

Coffee 

Cotton.  (Haw) 
Cotton  Fit  Inks 


Fish  \ 


Her  (Salted  ••• 
rings,  l  Ftv 


Head 
Cuts. 

ii.s. 


IN50. 


n\>n«i  (iiU'.i- 

(  SIirrtlK-Ut) 

}  Fresh, dried,.)  ... 

(.   r..ii        \:  lv 


>ns 


Flax, 


red,  ie. 

Salted  Cod 
Stock- lish 
Fn-sh  ti>h 

<  Haw   

|  Dressed 
'  Wheat 
Bye 

Barley,  Here,  &e 
drain  of  Oats 
various  I  Buckwheat  ... 
kinds,   \  Beans,  Vetches. 
«!ic. 

Flour  and  Br  n. 
Colza.  Rape.) 

Linseed,  and  -  Quarters 
He:n|>seed  ) 

Value  in 


ToTis(n»srmt.) 
Tons 


lbs. 
:Tons, 
.. 

« ,  ... 


:• 


Ilitherdiisherv   \  t, 

(  rounds  Strl^.,  \ 


I0.H42 
L'H,7W» 

:i'j*;,5:iL» 
l">.,.»i'5,oi;t 

511.0:44 
d.ssi 

io.ol'0-5 

5<h; 
871>-2!> 
020 
;5,t;:<s;! 
1,701 
:n.o'j7-d 
J  0,0;:  7  4 

j;;.k;u;-7 
0,827-4 
7s-:{ 

2.55o.d 

L*7:i-5 

25o,:j7:.i 
£75.354 


1*51. 


Hides.  (Cieen  and  Diieil)  Cuts. 
M<»fes.  and  Bcaile  made  < 
Clothes         ..."       ...  1 
Muslin.  Lace,  < Cotton 

Net,  ie.       "(  Linen  ASilk 
Plate  Class  (Silvered  and  < 
I'nsilvered )    ...        ...  ( 

Bice,  of  all  kinds 
Potatoes 
Salt  (unrefined) 
Silken  Fahries 
Haw  Colonial  Sugar 
<  Sawn 


Value  in 
Founds  Strlg. 

Tons 
Bushels 
Tons 
'lbs. 
Cwts. 


55.5SO-7 
J  £41.02'.»S 

.£24,s.{.to' 
£*,210s 

X  7.550-7 

12.111 
514, 1 5;!  0 

:B. 040-7 
].so,  «.ss 

4'.»:t,(;u:>  0 


Timber, 


(Fnsawn 
n'mnanufiutril. 
Tobacco,  -  Manufactured* 
(    into  Cigars  \ 

Wines   

Woollen    and    Worsted }_ 
Fahries  ...        .  ..> 


...»  Tons     (mca-   <    is, sod 


surement) 
Cuts. 

lbs. 

Callous  ... 
lbs. 


24.024 
7!M>s;> 

2,725.148 
088,158 


1.S.HP5 

:i2.7:o 
344.211) 
1 7.030,500 

542,421 

0.380 

12.4108 
J.0l»5 

1,3:14.5 
0112-7 

3,o:,s  2 
700 

44.4m 
!!♦,!» 72  5 
2 1.2  5o;; 

7.S4  4  :» 
1.2K0 

3,077 

LM'2 

100.305 
71,301 

42,811 

41,1*1  os 

2d.  4  50;? 
!».74<)!t 

8.501M) 

0.287 
SH.0.I2-S 

30,no!»-5 
k;7,s«k»  1 

d7s,soi  -o 

32.752 

24,3.13 
<dO.SSl 

1)1.070 

2.111,750 

730,088 


1852. 


io.on3 

30.744 

408,235 

20.712,000 
511.230 

3,351 

1 5,080 

1,1  14  5 

025  5 

073-4 

5,10'J<H 

1,0115 
onion; 
21, oss 
2d.  028 

0,001. 5 


5.ou;<j 
1,587-4 

203.208 

73.217 
44.  llif»  9 
40.307-4 
23.0074 

0  853  7 
8.080.5 
17,2*2-8 

7:m.sm  »; 

42,010-7 
I7;i.745 
455,54  7  0 

20.702 

d2.(>oi 
113.11MG 

72.251 

2,28(5,044 

704,080 
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ErporU  of  Belgian  Produce  and  Manufacture*  in  the  Yean  1850,  1851,  and  1852. 


Nature  of  Unit. 


ls:>o. 


-.■"> 


(  Horses 
Animals,  -  ( kittle 

Bark 

B<X>K  3 
Co.d 

Cotton  Fabrics 


>  ■  . 
t  •  • 

.  .  * 


Flax 


<  Raw 
<!>  reused 


<  Bounds  Strl^'. 


15.7.V2 

1 1  .:,:"><  i-s 
4.411 
1.  «>;»»:.  i;u 

cu>  7.:»t»  i-s 

4-  1  -15 


IIS 


- 
■ 


I'liiteGhiss,  Silvered  <     Value  in 

and  I'n-ilvered      (  Rounds  Strl«r. 
Fimt(il:l<s(  Crystal))  !^wt< 
^      Blown  &  Moulded » 
I  1  >ittn.<  'utorFii^rawd 
(  Window  (ilas* 
M'h^at       ...        ...  To 

Rv.  ...  ... 

Barley        •  .  .  ... 

Oat*  '   

drain.  ^  Buckwheat 

Beans.  Vctchc*  ... 
Flour  and  Bran  ... 

C^a/,.K:i,K'.IaI1Mr.l>  ^     ,  , 

and  Ikmi.svcd     |  , 

Leather    Cwts. 

f  ViiZ  and  Rv  fined  Imu  Tons 

r        j  ratlin  _s  ...  .  „ 

Ir^'  i  Wrought  Iron   

I^Nails    I  .. 

Laro     Lawn.  <Cotton      ...  J  p^;^'^.^  j-  ^-^» 
BoU.uct^c.  (si!kiUHlLilu„ 

-fIVs  "■  ::: 

Mjrlrincry  (not  inclusive  of ) 

t  ards        ...         ...         ...  > 

TuMtoe^    Hn.lir'.s  ...  M1.>iil» 

Salt  ;  He  fined)    Tons  ...  L'.l i ::;■«; 

Su^ir  i  Renned")    Cwts.  ...  ."L'~>.<'<;1 

Tobacco  (manufactured  into!  ^  ^...j 

(.  t^ars )      ...        ...        . . . ) 

Tow                                Cwts.     ...  li;;; 

Woollen  5Ci^llk!-  C^hni^  |  lbs.      ...  l.xt.VJsn 

Fabric*,    (Other  llmuClotli     \   lKi  '  -M 

(Raw             ...        ...     Tons       ...  *!.'.*"7 

\  Rolled 


s.  !>:;:, 
i  :»..;<;:, 

•J7.'.>si'-4 
1>4 

:;.l'1!»-4 
7>7-<; 
;',!:,•:, 

02.77.v7 

:».!>si) 

!.!:.;:•> 

!i,L'2<> 


■ 

Tons 


V21  7 

77.<;;;o 
i  ;;.:>:><  i.-, 

i , J  i •>  •  > 

L'.OL'.UU 
L'.7'.m;,I4!» 

;i,ti2i)-,s 
4<; 

1:i.'.hp.-, 

•J7l.l7"» 
r-.i.»:t| 

2.o;;7 

2<>.S 
l'.l  I 

1.722 

L'lH 

;,n.«;.v.»-s 

7.7>l»; 
(il^Ki-s 
77/i  :i 
1.22  r:. 
«.'.im;]:: 


c;s.:;:< 

I '.k;. .",*.'>  l'.*i::7..s  1 7 
1. 1 1 

I.  "..VV7 

Ifs.i'  74 

:!.  I  7t".-> 
2Mii,772 

( >. !! !.  '_'•>} 
7L'7-7. 
1.  '.iL'i'.C  7 
1:^1. sr.it 


I.S., 


n;.s7<> 
S  1.270 

i  2.<  »im  hj 
7.<»:,s  -j 
l'..m;7.!)07 
;{.«;!•:.,  i-j  7 

i'i;,.s.i7 

7.">  I 
4'.i.4:»0 

to.  sin 

n;.i:i; 
.■ji'i.-jj'j-r. 

]  !.!*;<• 

::"<7.:J 
!it;;!r, 

<i7  t 

41'.» 

»;7.ii2 

<;4.4:.i-t> 
t;:.7;j 
I. -7 
s.  7»;o-s 

ss.lL'7  4 

::. !  In. ;:'.!» 
:'..!»lM.l::i' 

:.."72-9 

L'fl_'.'J79 

L'.-'.sl-S 

l'7.\<;<>i 
::7!».<;.»1 
l,-.4:»-8 
1.70-.MO 

l  li;.c.i2 
('.'•i>7.-4 


An  examination  of  the  previous  table  shews  that  in  1852,  compared  with  1851, 
there  was  an  augmentation  in  the  importation  of  the  following  articles — sawn 
timber,  coffee,  cotton,  skins,  and  leather,  corn,  raw  and  dressed  flax,  rice,  salt, 
raw  sugar,  unmanufactured  tobacco,  woollen  fabrics,  lace,  muslin,  &c.  of  cotton, 
linen,  silk,  and  silken  fabrics.  On  the  other  hand,  there  was  a  diminution  on 
timber,  linen  yarn,  clothes,  cotton  fabrics,  and  wine.   There  was  an 
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augmentation  in  the  exportation  of  the  following  articles — cattle,  coal,  leather, 
horses,  tow,  refined  iron,  works  in  wrought  iron,  linen  vara,  corn,  raw  flax, 
machinery,  cotton  fabrics,  woollen  fabrics  other  than  cloth,  linen  fabrics,  lace, 
lawn,  &c  of  cotton,  linen  and  silk,  cut  and  engraved  flint  glass,  and  window  glass, 
nails,  and  rolled  zinc.  There  was  a  diminution  in  the  exportation  of  the  follow- 
ing articles — fire  arms,  castings  in  iron,  woollen  fabrics,  flint  glass  (blown  and 
moulded),  and  spelter  (raw  zinc).  The  exportation  of  raw  flax  was  greater  than 
in  any  preceding  year,  the  augmentation  in  1852,  over  1851,  being  3,494  tons. 
The  augmentation  in  the  export  of  coal  in  1852,  over  that  of  1851,  amounted  to 
47,463  tons. 

The  linen  manufacture  of  Belgium  seems  to  be  again  recovering  from  the 
great  depression  under  which  it  laboured  in  1851,  the  augmentation  in  the  ex- 
portation of  yarn  in  1852,  over  that  of  1851,  having  amounted  to  472,9221bs., 
and  of  linen  "fabrics,  to  617,59llbs.  In  1851  the  linen  manufactures  of  Belgium 
were  losing  ground  in  all  the  markets  of  the  world  without  distinction,  especially 
in  France  and  in  the  Spanish  Antilles.  The  hopes  which  were  founded  upon  the 
manufacture  of  russias,  gantes,  listados,  and  the  similar  articles  for  the  Cuba 
market  were  not  realised.  In  1849  the  exportation  to  that  island  was  402,909 
kilogrammes,  which  fell  in  1850  to  135,584  kilogr.,  but  rose  in  1851  to  155,102, 
and  finally  fell  again  in  1852  to  34,349  kilogr.  This  great  diminution  in  the 
exports  to  Cuba  was  more  than  compensated  for  by  an  increase  in  the  exports  to 
France,  which  rose  from  5 1 9,307,  in  1 85 1,  to  1,004,640  kilogrammes,  in  1 852.  From 
the  great  exertion  now  made  to  develop  this  branch  of  industry  in  Belgium,  by 
the  introduction  of  spinning  machinery  and  industrial  schools,  (EcoUts  d'Appren- 
tissage,)  there  can  be  no  doubt  that  it  will  again  l>ecomc  prosperous.  One  of  the 
causes  of  the  decay  of  this  branch  of  trade  in  Belgium,  was  not  introducing  flax 
machinery,  without  which  it  would  have  been  hopeless  to  attempt  to  compete 
with  the  Irish  and  English  flax  spinners.  Some  idea  may  l>c  formed  of  the  want 
of  machinery  in  the  linen  manufacture  of  Belgium,  by  the  fact  that  in  1849  the 
steam  power  engaged  in  flax  spinning  was  only  equal  to  923  horse-power,  or  only 
2  per  cent  of  the  whole  steam  power  of  the  countrv. 

On  the  whole,  therefore,  as  far  as  can  l>c  judged  from  the  preceding  tables,  the 
special  commerce  of  Belgium  was  in  a  very  prosperous  condition  in  1852. 


COAL  MINES  OF  UELGICM. 

Belgium  has  331,136  acres  of  coal,  or  5  per  cent,  of  the  whole  surface  of  the 
country.  The  following  tables  shew  the  rapid  development  of  the  coal  mining 
industry  since  1830: — 

Mean  quantity  of  Coal  raised  for  each  of  the  Quinquennial  periods,  from  1830  to  1850. 

Metrical  tons.* 

From  1831  to  1835,     ...  1,575,000 
„     1836  „  1840,     ...  3,390,000 


Metrical 

From  1841  to  1845,    ...  4,330,000 
.,     1846  „  1850,    ...  5,250,000 


1851,       ...       6,234,142  tons. 

Mean  quantity  of  Coal  exported  during  the  same  period. 

1st  period,  ...  ...  ...  734,000 

2nd    „  ...  ...  ...  749,000 

3rd     „  ...  ...  ...  1,208,000 

4th     „  ...  ...  ...  1,657,000 

1851,  ...  ...  ...  2,057,050 

1852,  ...  ...  ...  2,100,731 

These  tables  shew  that  the  increase  in  production  from  1830  to  1850, 
than  100  per  cent.,  and  of  exportation  125  per  cent. 


*  A  metrical  ton  is  equal  to  1,000  kilogramme,  and  an  English  ton  to  1,015-98 
kilogrammes. 
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Table  shewing  the  comparative  condition  of  the  Coal  Mining  Industry  in  the  years 

1838,  1846,  cmd  1861. 

1838.  1840.  1851. 

Annual  production,  ...  ...    3,260,271  ...    5,037,402  ...    G, 23 i, 000  tons. 

Number  of  workmen,  ...        37,000...       45,448...  47,000 

Annual  quantity  raised  per  man,  1*0...  Ill  ...  132  tons. 

Annual  exportation,  ...      775,534...    1,355,833...    2,057.000  tons. 

Value  of  exports,      ...  ...  11,633,000  ...  18,303.745  ...  31,000,01.10  francs. 

Royalty,      ...  ...  ...       212,000  ...       177,315  ...      236,828  francs. 

Notwithstanding  this  prodigious  increase,  the  condition  of  the  workmen  is  Maid 
to  have  improved. 

The  price  of  coal  has  gradually  fallen,  as  the  following  table  shews : — 

Mean  Price  of  Coal  in  Belgium. 


Price  per  tan. 
Franc*.  CmHmn. 

1839,  ...        ...        13  — 

1840,    11  80 

1841,    10  55 

1842  to  1844,      ...        9  10 


Yean.  Price  per  Ton. 

Fraud.  Cmttnus. 
1845  „  1847,      ...       9  40 

1848,    8  50 

1849,    7  50 

1850,  ...       ...       8  — 


The  average  price  of  all  kinds  of  coal  in  Belgium  in  1850,  expressed  in  our 
money,  was  G  shillings  and  6*76  pence  per  ton  (British);  the  corresponding  price 
in  England  at  the  same  time,  was  estimated  at  5  (drilling*  and  7  pence ;  iu  i  ranee, 
the  average  price  at  the  same  time,  was  for  the  north  about  24  tdul lings,  (not  in- 
clusive of  the  actual  coal  districts,)  and  yet  the  freights  from  Mons,  the  centre  of 
the  largest  of  the  Belgian  coal -fields,  is  comparatively  low  ;  for  example,  the 
freight  per  ton  from  Mons  to  Paris,  in  September,  1851,  was  G  shillings  and  9*3 
pence;  to  Rouen,  6s.  Ud. ;  to  Lille,  8s.  21  d. ;  to  Calais,  5«.  2d. ;  and  to  Dunkirk, 
3s.  25d. 

The  total  quantity  of  coke  purchased  for  the  working  of  the  state  railways  in 
1851,  was  45,424,532  kilogrammes,  at  an  average  cost  of  1  franc  69  centimes,  per 
100  kilogrammes,  wbieh  would  give  as  the  average  price  of  coke  in  Belgium,  13*.  \0d. 
per  ton  (British).  This  is,  of  courso,  inclusive  of  cost  of  delivery,  and  consequently 
the  coke  used  in  the  manufacture  of  iron  would  be  somewhat  cheaper. 

INDIGENOUS  SUGAR  INDUSTRY. 

"Whilst  the  manufacture  of  refined  foreign  sugar  has  been  in  a  most  critical  con- 
dition, the  beet  sugar  industry  prospered.  In  1850  the  quantity  of  this  sugar  pro- 
duced was  only  estimated  at  6,000,000  of  kilogrammes,  or  nearly  6,000  tons,  but  in 
1851  the  production  rose  to  from  11  to  12  millions  of  kilogrammes,  or  from  11.000 
to  12.000  tons.  And  as  the  total  consumption  of  sugar  in  Belgium  is  only  altout 
12  millions  of  kilogrammes,  or  nearly  12,000  tons,  it  hence  necessarily  happened, 
that  the  foreign  sugar  was  almost  totally  driven  from  the  home  markets.  This 
fact  is  of  considerable  importance,  as  it  shews  that  with  a  protection  now  scarcely 
equal  to  that  enjoyed  in  1852  by  colonial  sugar  in  Great  Britain,  the  l>ect  sugar 
manufacturers  of  Belgium  found  themselves  so  prosperous  as  to  \k  able  to  nearly 
double  their  trade  in  one  year!  In  France,  where  the  manufacture  has  taken  firm 
root,  and  where  for  the  last  two  years  the  colonial  sugar  is  actually  protected 
against  the  beet,  such  an  increase  would  not  be  astonishing,  but  happening  in  Bel- 
gium, where  the  manufacture  is  of  comparatively  recent  introduction,  the  fact 
becomes  of  great  importance. 

CONDITION  OF  THE  BELGIAN  RAILWAYS. 

Rolling  Stock  of  the  Belgian  Railways. — In  1844  there  were  146  locomotives  on 
the  railways  belonging  to  the  state,  whose  total  power  was  equal  to  7,955  horses ; 
in  1849  the  number  was  165,  representing  10,103  horse-power.  Of  this  numl>er 
only  42,  that  is,  one  less  than  in  1844,  were  of  foreign  manufacture.  On  the 
lines  granted  to  private  companies  there  were,  in  1844.  8  locomotives,  represent- 
ing a  total  of  72  horse-power;  and  in  1849  there  were  45,  representing  2,704 
horse-power,  the  whole  of  which  were  of  native  manufacture.  In  fact,  wc  may 
consider  that  since  1844  the  whole  rolling  stoek  of  the  Belgian  railways,  with  a 
few  exceptions,  were  manufactured  in  the  national  workshops. 
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The  following  table  contains  the  results  of  the  passenger  and  goods  traffic  on  the 
Belgian  railways,  froin  the  date  of  the  introduction  of  the  Railway  system  to  1652  : 


Year. 

Traffic 

Receipts  from 
Passenger 

Receipts  from 

l  UlttJ  liLteijH.i. 

Goods  Traffic 

l  nssciiKirs. 

LlOOUS.  * 

Metrical  Ton*. 

Franct. 

Franc*. 

1835, 

421,439 

•  •  • 

269,000 

•  •  • 

269.0(H) 

1836, 

871,307 

•  •  • 

820,000 

826,000 
1.417.0(H) 

1837, 
1838, 

1,384,  .".77 

•  •  • 

1,384.000 

33.000 

2,23H.303 

4,200 

1,891,000 

207.000 

3,098,000 

1830, 
1840, 

3,580,000 

G04,000 
1,295.000 

4,250,000 

2,199,319 

102,154 

4,040,000 

5.335,0(X) 

i  ttii 

2,639,744 

105,718 

A  1  1  1  lMM\ 
*,  1  1  1  ^J*RI 

1842, 

2,724,104 

194,185 

4,070,000 

2,780,000 

7,402.(HX) 

1843, 

3,085,349 

308,107 

5,183,000 

3,549.000 

9,032,000 

1844, 

3,381,529 

571,189 

0,107,000 

5,003,000 

11,230,000 

1845, 

3,45"),  (.18 

701,005 

6.395,000 

0,010,  (XX) 

12,403,000 

1840, 

3,675,031 

7(17,028 

6,962.000 

6.095,000 

13. 65  7,0i  H) 

1847, 

3,74(5,213 

1.04(1,900 

0,943,000 

7,842,000 

14.785.000 

1848, 

3.  GOO,  729 

972,147 

5,910.<HK) 

5,523,000 

11,439,000 

1849, 

3,934,300 

1,005,792 

6,298,000 

0,498.000 

12,796,000 

1850, 

4,188.014 

1,272,075 

7,128.000 

7,725.000 

14,853.000 

1851, 

4,355,766 

1,282,800 

8,(V42.(MW> 

9.208.000 

17,310.000 

1852, 

4,451,304 

1,490,284 

8.095,000 

10,545,000 

18.640,000 

An  examination  of  the  preceding  tabic  shows  tbat  the  augmentation  of  traffic 
upon  the  Belgian  railways  from  the  year  1843,  the  period  at  which  the  principal 
lines  were  completed,  was  as  follows:*— 

1.  Passengers,    ...    from  3,085,349  to  4,451,304. 

2.  Goods,  ...      „      308,107  tons  to  1,490.284  tons. 

3.  Receipts,    9,031,519  francs  to  18.639,738  francs. 

That  is  to  say,  in  ten  years  the  general  traffic  of  the  Belgian  railways  increased 
in  the  following  proportions: — 1st,  the  passenger  traffic  to  the  extent  of  44  per 
cent;  2nd,  the  goods  traffic;  by  305  per  cent.;  and  the  total  receipts  by  106  jht 
cent.  This  extraordinary  development  must  be  very  encouraging  to  the  promote  re 
of  railways  in  Ireland,  for  there  can  be  no  doubt  that  when  our  system  of  lines  is 
complete,  the  increase  of  traffic  will  be  enormous- 
It  is  worthy  of  remark  that  the  traffic  on  the  great  trunk  line  of  Belgium,  from 
Antwerp  to  Cologne,  is  greater  from  Antwerp  to  the  Rhine,  both  in  weight  and 
value,  especially  in  the  former,  than  the  traffic  from  the  Rhine  to  Antwerp. 
Large  quantities  of  raw  materials  of  great  bulk  and  weight  are  sent  from  Antwerp 
to  the  Rhine,  but  the  return  trade  from  Germany  consists  in  a  great  measure  of 
manufactured  articles  of  comparatively  little  bulk  or  weight,  although  of  high 
value.  On  comparing  the  respective  traffics  of  this  railway  for  the  years  1845 
and  1852,  it  is  found,  taking  every  circumstance  into  ac  count,  that  the  trade  from 
the  Rhine  to  Antwerp  has  increased  in  a  greater  proportion  than  that  from 
Antwerp  to  the  Rhine ;  for  while  the  latter  has  abont  doubled  in  weight,  and  only 
increased  in  value  about  one-fourth,  the  former  has  quintupled  in  weight  and 
quadrupled  in  value.  This  fact  is  a  striking  proof  of  the  rapid  progress  of  the 
exportation  of  German  manufactures  — Summarized  from  the  Annate*  du  Commerce 
Exterieur,  No.  691.  and  Observations  faites  au  Parlement  Beige,  par  le  Comite  Jet 
houiUeret  de  Mons,  1852. 

[In  a  future  number  we  shall  give  a  notice  of  the  general  results  of  the  com- 
merce of  1852,  and  of  some  of  the  chief  branches  of  industry,  especially  of  the 
linen,  woollen,  and  iron  manufactures.] 


*  Inclusive  of  luggage,  but  not  of  carriages,  horses,  dogs,  or  specie. 
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Ast.  I. — On  the  Artificial  Breeding  of  Fish.   By  G.  J.  Allman,  M.D., 
F.R.C.S.L,  M.R.I.A.,  Professor  of  Botany  in  the  University  of  Dublin. 

History  of  the  Discovery. 

The  grand  central  problem  of  economic  science,  that  round  which  all 
others  arrange  themselves  as  accessary,  or  at  least  as  secondary  in  import- 
ance, has  for  its  immediate  object  the  production  of  human  food,  so  that 
the  sources  of  supply  may  be  proportioned  to  the  demand.  While  this 
demand  varies  in  accordance  with  sufficiently  definite  and  determined  laws 
— laws  derived  from  the  established  principles  of  physical  and  physiolo- 
gical science — the  supply  on  the  other  hand  is  not  only  inconstant  but 
indefinite ;  subjected  to  influences,  many  of  which  are  imperfectly  or  not  at 
all  understood,  it  becomes  in  the  present  state  of  our  knowledge  often 
impossible  to  bring  its  variations  under  such  precise  laws  as  may  enable  us 
to  anticipate  and  provide  for  the  result.  Accordingly  sudden  and  unex- 
pected failures  of  large  sources  of  human  food  are  phenomena  of  frequent 
occurrence,  and  have  left  behind  upon  the  page  of  history,  characters  too 
deep  and  terrible  ever  to  be  forgotten.  It  shows,  however,  little  faith  in 
science  and  in  the  present  progressive  aspect  of  knowledge,  to  imagine 
that  our  ignorance  is  here  invincible;  it  is  for  us  to  draw  from  the  past 
that  instruction  of  which  it  is  so  full,  and,  whether  as  states  or  as  indivi- 
duals, there  is  scarcely  a  single  direction  in  which  the  exercise  of  our 
powers  is  more  peremptorily  demanded  than  in  the  investigation  of  the 
natural  causes  of  these  mysterious  perturbations  of  the  social  system,  with 
the  view  of  applying  a  remedy  or  preventing  a  recurrence. 

There  are  few  more  valuable  and  important  sources  of  food  than  the 
fisheries,  whether  those  of  the  sea  or  of  our  rivers  and  lakes.  Fully  re- 
cognizing this  importance,  the  governments  of  various  countries  have  from 
time  to  time  taken  them  under  their  special  guidance,  and  have  instituted 
hws  for  their  protection,  which,  though  frequently  based  upon  sound  prin- 
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ciples,  are  too  often,  in  consequence  of  our  very  imperfect  knowledge  of 
the  habits  of  fishes,  founded  upon  deficient  data,  and  upon  the  evidence  of 
ignorant  and  often  interested  men,  and  have  necessarily  been  so  far  inope- 
rative for  good,  or  even  productive  of  actual  evil. 

Among  the  most  important  fresh-water  fisheries  of  the  world  are  the 
salmon  fisheries  of  Great  Britain  and  Ireland.  The  quantity  of  fish  obtained 
from  the  salmon  rivers  of  Ireland  and  Scotland  has  been  enormous,  and 
has  given  to  these  rivers  a  world-wide  reputation;  and  it  is  therefore  with 
no  little  alarm  that  the  proprietors  have  of  late  years  witnessed  an  in- 
creasing scarcity  of  fish,  and  a  necessary  diminution  of  the  large  revenues 
which  they  had  formerly  derived  from  the  fisheries.* 

But  this  deterioration  has  by  no  means  been  confined  to  the  British  and 
Irish  salmon  fisheries;  it  has  also  been  observed  to  an  alarming  extent  in 
some  of  the  most  valuable  trout  rivers  of  the  Continent,  and  the  ingenuity 
of  men  whose  means  of  subsistence  depended  on  the  productiveness  of  these 
rivers,  has  been  put  upon  the  stretch,  while  the  attention  of  their  govern- 
ment has  been  actively  directed  to  discovering  the  cause  of  the  evil,  and 
devising  a  remedy. 

Unfortunately,  this  cause  lies  in  great  obscurity;  it  is  true  that  in  some 
rivet's,  at  least,  tho  diminution  of  fish  may  be  traced  to  destructive  modes 
of  fishing,  and  when  this  is  obvious  the  remedy  is  in  the  hands  of  govern- 
ment, and  can  at  once  be  applied. f  But  it  is  no  less  true  that  in  many 
cases — and  these  we  fear  are  the  most  numerous — the  cause  lies  far 
deeper,  and  can  alone  be  sought  for  in  somo  peculiarities  of  habits,  or 
iu  other  purely  natural  sources,  whoso  investigation  must  necessarily  be 
attended  with  immense  difficulty,  though  we  have  no  reason  to  despair  of 
well-directed  research  ultimately  solving  the  riddle. 

Whatever  may  be  the  true  cause  of  this  mysterious  deterioration  of  tho 
river  fisheries,  remedies  of  one  kind  or  auother  have  from  time  to  tiruo 
been  suggested,  and  among  these  there  is  one  so  ingenious,  and  altogether 
so  peculiar,  as  to  have  excited  a  large  amount  of  public  curiosity,  and  to 
have  drawn  towards  it  among  our  Continental  neighbours  the  marked 
attention  of  government.  We  allude  to  what  is  called  tho  artificial 
breeding  of  fish,  and  it  is  to  this  singular  suggestion  for  re-stocking  with 
fish  exhausted  rivers,  that  tho  present  paper  is  devoted 

•  It  is  particularly  gratifying-,  however,  to  witness  in  this  country  a  marked  ten- 
dency towards  the  return  of  the  old  productiveness  of  our  rivers — a  change  which 
it  is  but  just  to  attribute  to  the  more  general  operation  of  the  laws  for  the  preser- 
vation of  the  fisheries.  Until  a  very  recent  period  these  laws  had  not  been 
enforced,  and  were  in  numerous  instances  openly  violated;  and  it  is  a  fact  of 
much  significance,  that  the  improvement  now  showing  itself  in  the  Irish  rivers  is 
coincident  with  the  more  effective  carrying  ont  of  the  provisions  of  the  law  under 
the  active  administration  of  the  commissioners.  See  the  Report  of  the  Commis- 
sioners of  Fisheries  for  lS,r>2. 

f  See  an  interesting  note  on  tho  River  Fisheries  of  South  Devon,  by  James  Red- 
mond Bnrry,  Esq.,  Inspecting  Commissioner  of  Irish  Fisheries,  Report"  of  t!ic 
Commissioners  or  Fisheries  for  1852.  In  this  note  the  impoverished  state  of  the 
beautiful  rivers  of  South  Devon  is  distinctly  shown  to  be  mainly  traceable  to  the 
utter  neglect  of  all  laws  for  their  protection. 
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The  function  of  generation  in  the  greater  number  of  fishes  is,  as  is  now 
well  known,  performed  in  a  very  different  manner  from  what  takes  place 
m  the  higher  members  of  the  animal  kingdom.  In  most  fishes  the  ovaries 
or  essential  organs  of  the  female  consist  of  two  membraneous  sacs,  situated 
in  the  abdomen,  and  destined  to  give  origin  to  ova  or  eggs.  During  the 
breeding  season  these  sacs  acquire  an  enormous  development ;  they  are  then 
loaded  with  ova,  and  arc  known  by  the  name  of  roc  When  the  ova  have 
acquired  a  certain  size  they  escape  from  the  ovary,  and  arc  then  excluded 
from  the  body  of  the  parent.  The  essential  organs  of  the  male  almost 
exactly  resemble  in  position  and  in  external  form  those  of  the  female ;  they 
undergo,  in  the  same  way,  an  enormous  periodical  development,  which  occurs 
at  exactly  the  same  time  with  the  corresponding  phenomenon  in  the  female, 
and  they  are  then  known  as  the  milt.  Instead,  however,  of  giving  origin 
to  ova,  their  proper  product  is  a  peculiar  creamy  flnid,  intended  for  the 
fecundation  of  the  ova  produced  in  the  ovaries  of  the  female. 

The  contact  of  the  spermatic  fluid,  or  peculiar  product  of  the  milt,  with 
the  ova,  is  essential  for  the  development  of  the  embryo,  but  this  contact 
takes  place  in  by  far  the  greater  number  of  fishes  after  the  ova  have  been 
excluded  from  the  body  of  the  female;  when  this  exclusion  has  been 
effected,  the  male  sheds  a  portion  of  the  fecundating  fluid  in  the  neigh- 
bourhood, and  this  fluid  mixing  with  the  surrounding  water,  is  thus 
conveyed  to  the  ova,  and  immediately  induces  in  them  a  new  action  which 
results  in  the  development  of  an  embryo. 

When  once  the  mode  in  which  the  ova  received  the  fecundating  influence 
of  the  male  fluid  was  understood,  it  naturally  suggested  itself  that  the 
same  process  might  be  artificially  imitated,  and  accordingly  several  successful 
attempts  were  soon  made  to  fecundate  the  ova  of  a  female  fish  by  artifi- 
cially bringing  into  contact  with  them  tho  spermatic  fluid  developed  in  the 
milt  of  the  male. 

It  is  now  about  a  century  since  a  German  naturalist,  named  Jacobi,  in- 
stituted a  series  of  well-devised  and  carefully  conducted  experiments,  on 
the  artificial  fecundation  of  the  ova  of  salmon  and  trout,  and  on  the  sub- 
sequent hatching  of  the  fecundated  ova,  and  the  rearing  of  the  young  fish. 
The  results  of  JacobPs  experiments  were  first  made  known  by  the  Count 
de  Goldstein,  in  a  letter  addressed,  in  1758,  to  M.  de  Fourcroy,  an  ancestor 
of  the  celebrated  philosopher,  and  were  subsequently  published  in  the 
Hanover  Journal  for  1763,  and  in  the  Transactions  of  the  Royal  Academy 
of  Berlin,  to  which  they  were  communicated  by  M.  Gleditsch  in  1764. 

A  French  version  of  the  letter  of  Goldstein  was  published,  in  1773,  in 
the  Traitc  des  Peches  of  Duhamel  de  Monceau ;  and  in  the  Transactions  of 
the  Dublin  Society  for  1799  is  an  English  translation  of  JacobPs  Memoir, 
taken  from  the  Hanover  Journal.  It  would  thus  appear,  that  to  the  early 
labours  of  the  Dublin  Society  is  due  the  introduction  into  this  country  of  a 
knowledge  of  the  method  of  artificial  fecundation  originally  practised  in 
Hanover  by  Jacobi. 

Though  Jacobi  himself  gave  to  his  discoveries  a  direct  practical  and 
commercial  application,  and  though  the  British  Government,  in  recognition 
of  their  importance,  conferred  at  the  time  a  pension  on  their  author,  they 
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appear,  nevertheless,  to  have  attracted  little  farther  attention,  and  the 
power  of  artificially  fecundating  and  hatching  the  ova  of  fishes  was  for 
many  years  afterwards  viewed  rather  as  a  curious  scientific  fact,  than  as 
one  admitting  of  any  important  practical  application. 

At  length,  in  1 836,  Mr.  John  Shaw,  of  Drumlanrig,  the  manager  of  the 
Duke  of  Bacclcuch's  salmon  fisheries,  commenced  a  series  of  very  impor- 
tant experiments  on  the  artificial  fecundation  of  the  ova  of  the  salmon, 
with  the  view  of  deciding  some  disputed  points  concerning  the  migration  and 
growth  of  this  fish. "  The  experiments  of  Mr.  Shaw  must  be  considered  as 
the  first  step  towards  the  revival  of  the  practical  element  in  Jacobi's  re- 
searches, and  this  practical  application  was  still  further  carried  out  by  Mr. 
Boccius,  of  Hammersmith,  who,  in  1841,  employed  the  proceeding  of  ar- 
tificial fecundation,  with  a  view  of  stocking  with  trout  several  rivers  in 
various  parts  of  England. 

In  the  mean  time,  in  a  remote  valley  of  the  Vosges,  a  Department  in  the 
north-east  of  France,  a  poor  peasant,  Joseph  Remy,  was  endeavouring  to 
support  himself  and  his  family  by  the  laborious  occupation  of  a  fisherman  in 
some  of  the  high  tributaries  of  the  Moselle,  one  of  the  most  celebrated  trout 
rivers  in  France.  The  rivulets  of  his  native  valley,  however,  enjoyed  no 
exemption  from  the  evil  which  had  already  been  making  itself  felt  in  so  many 
of  the  best  fishing  districts  of  the  country.  Endowed  with  great  power  of 
observation  and  with  indomitable  endurance,  Kcmy  set  himself  to  work  to 
devise  some  remedy  for  the  increasing  diminution  of  the  fish,  which  consti- 
tuted the  sole  source  of  his  livelihood ;  and  day  after  day,  concealed  amid  the 
long  reeds,  which  grew  beside  the  stream,  he  would  watch  the  manoeuvres 
of  the  trout  in  the  clear  waters,  while  many  a  cold  November  night  found 
him  still  at  his  post,  acquiring  a  knowledge,  which  could  not  otherwise  be 
obtained,  of  the  habits  of  these  fish,  and  accumulating  facts  which  were  one 
day  to  receive  from  him  a  most  important  practical  application.^ 

Unlearned  in  the  writings  of  philosophers,  and  living  in  too  remote  a 
a  region  for  the  discoveries  of  science  to  have  reached  him,  we  cannot 
wonder  that  a  poor  fisherman  should  be  ignorant  of  what  had  already  been 
achieved  in  the  same  field  of  observation,  or  that  the  most  important  of  the 
facts  which  had  revealed  themselves  to  him  were  already  well  known  to 
naturalists  for  more  than  a  century.  But  however  true  all  this  may  be,  the 
merit  of  an  original,  accurate,  and  honest  observer  is  not  the  less  due  to 
Joseph  Remy,  and  it  is  certain  that  the  application  he  made  of  his  discovery 
has  turned  the  attention  of  the  French  Government  to  a  subject  of  vast 
importance  in  economic  science,  a  subject  which,  at  least  in  France,  bids 
fair  to  become  the  origin  of  a  new  branch  of  industry. 

But  Remy  perceived  that  his  discovery  admitted  of  a  more  extended 
application  than  his  own  unassisted  resources  would  allow  of,  and  he  accord- 
ingly obtained  the  co-operation  of  his  friend  Gehin,  a  man  occupying  the 
same  social  position  as  himself.  The  united  labours  of  the  two  friends 
were  eminently  successful ;  and  Remy  and  Gehin  soon  raised  many  hun- 

*  Edinb.  New  Phil.  Jour.,  vols.  xxi.  and  xxiv. ;  also,  Trans.  Roy.  Soc.  Edinb., 
toL  xir.  (1840). 
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dVeds  of  thousands  of  yoang  tront,  which  they  made  use  of  in  stocking  the 
streams  and  rivers  of  their  neighbourhood. 

The  fame  of  the  two  fishermen  soon  made  its  way  to  Paris,  and  their 
claims  to  the  attention  of  government  having  been  brought  before  tho 
Academy  of  Sciences  by  M.  Haxo,  Physician  at  Epinal,  in  the  Vosges,  a 
commission,  under  the  direction  of  M.  Milne- Edwards,  one  of  the  most  dis- 
tinguished zoologists  of  our  time,  was  in  1850  appointed  by  government  to 
visit  the  scene  of  Remy  and  Gehin's  labours,  and  report  on  the  amount  of 
merit  which  their  proceedings  might  appear  to  possess. 

The  report  drawn  up  on  this  occassion  by  M.  Miliie-Edwards,  is  a  most 
judicious  and  valuable  document.  It  is  highly  favourable  to  tho  two 
fishermen  of  the  Vosges,  whom  he  recommends  to  the  special  attention 
of  the  minister,  and  who  have  since,  in  consequence  of  the  representations 
contained  in  the  report,  obtained  appointments  under  Government.  Of  the 
value  of  the  process  of  artificial  fecundatiou,  M.  Milne-Edwards  is  deeply 
impressed.  "  It  appears  to  me  indubitable,"  says  he  "  that  within  the 
space  of  a  few  years  it  will  be  possible  not  only  to  multiply  salmon  to  a 
great  extent  in  all  tho  rivers  where  they  are  uaturally  found,  but  also  to 
acclimatize  these  fine  and  valuable  fish,  and  introduce  them  into  many  of  our 
rivers  which  have  been  hitherto  entirely  destitute  of  them.  For  stocking 
our  rivers  with  salmon  and  trout,  as  well  as  with  many  other  kinds  of  fish,  the 
process  adopted  by  MM.  Gehin  and  Remy  seems  to  me  to  be  the  surest 
and  the  easiest.'** 

The  report  of  M.  Milne-Edwards  had  the  effect  of  still  further  attracting 
the  attention  of  government  to  this  important  question,  and  it  was  shortly 
after  decided  that  a  model  establishment  for  the  artificial  breeding  of  fish 
should  be  founded  at  Iluningcn,  ou  the  canal  which  connects  the  Rhone 
with  the  Rhine.  For  this  purpose  a  grant  of  30,000  francs  has  been 
made  by  government,  the  care  of  the  new  establishment  has  been  given 
to  MM.  Berthot  and  Detzcm,  the  engineers  of  the  canal,  aud  M.  Coste,  a 
dniiuguished  zoologist,  and  professor  of  comparative  embryology  in  the 
College  de  France,  has  been  appointed  to  preside  over  its  organization. 
M.  Coste  was  at  the  same  time  commissioned  to  undertake  a  scientific 
tour  through  various  parts  of  France,  especially  along  the  Mediterranean 
shores,  with  the  view  of  determining  the  places  where  the  new  mode  of 
pisciculture  could  be  most  profitably  practised ;  and  in  order  that  he  might 
have  every  opportunity  of  studying  various  proceedings  of  importance  in 
this  great  economic  question,  he  was  directed  to  proceed  to  Italy  for  the 
purpose  of  visiting  the  lagnnes  of  the  Adriatic,  and  particularly  that  of 
Commachio,  where,  from  time  immemorial,  fisheries  of  a  very  remarkable 
kind  and  on  a  vast  scale  have  been  carried  on. 

Habits  of  the  Salmon. 

The  great  value  of  the  salmon,  and  the  importance  which  this  fish  holds 
in  the  fisheries  of  Great  Britain  and  Ireland,  have  rendered  it,  more  than  any 

*  Rapporte  sur  la  Pisciculture  adresse  a  M.  lo  Minietrc  du  Commerce.  Annates 
des  Sciences  Naturellea.  1850. 
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other  species,  the  subject  of  the  experiments  which  in  this  conntry  have  been 
tried  with  reference  to  artificial  breeding.  A  few  words  therefore  on  the 
habits  of  the  salmon  will  not  be  out  of  place  before  we  proceed  to  describe 
the  mode  of  operating  adopted  by  the  pisciculturist  in  his  attempts  to  imi- 
tate the  proceedings  of  nature  in  the  multiplication  of  fish. 

The  tme  salmon  (Saltno  salar\  the  bull-trout  (5.  eriox),  and  the  salmon 
trout  or  sea  trout  (S.  trutta),  differ  from  the  other  British  and  Irish 
species  of  the  genus  Salmo^  by  their  habit  of  migrating  from  the  fresh 
water  to  the  sea,  and  back  again  to  the  fresh  water,  at  definite  periods  of 
the  year. 

It  is  during  the  winter  months  that  in  this  country  the  salmon  deposits 
her  spawn;  the  exact  period,  however,  varies  with  local  circumstances,  in 
some  rivers  being  much  earlier  than  in  others.  The  usual  months  are 
December,  January,  and  February.  The  spawn  is  never  deposited  in  the 
sea,  and  as  the  breeding  season  approaches  the  fish  may  bo  seen  ascending 
towards  the  higher  portions  of  the  river.  During  their  journeys  up  the 
river  no  ordinary  obstacle  can  interrupt  their  progress.  They  shoot  np 
rapids  and  ascend  cataracts,  springing  from  basin  to  basin  in  the  rocks, 
and  even  cascades  of  from  six  to  ten  feet  in  height  will  frequently  be  cleared 
by  them  at  a  single  leap.  When  arrived  at  the  spawning  ground  the  pre- 
parations for  depositing  the  ova  commence. 

The  process  of  spawning  is  thus  described  by  Mr.  Scrope,  an  accom- 
plished angler  and  accurate  and  trustworthy  observer: — "  Salmon  arc  led  by 
instinct  to  select  such  places  for  depositing  their  spawn  as  are  the  least  likely  to 
be  affected  by  the  floods.  These  are  the  broad  parts  of  the  river,  where 
the  water  runs  swift  and  shallow,  and  has  a  free  passage  over  an  even  bed. 
Here  they  either  select  an  old  spawning  place,  a  sort  of  trough  left  in  the 
channel,  or  they  form  a  fresh  one.  The  spawning  bed  is  made  by  the 
female.  Some  have  fancied  that  the  elongation  of  the  lower  jaw  in  the 
male,  which  is  sometimes  in  the  form  of  a  crook,  is  designed  by  nature  to 
enable  him  to  excavate  the  spawning  trough.  Certainly  it  is  diflicnlt  to 
divine  what  may  be  the  true  use  of  this  ngly  excrescence ;  but  observation 
has  proved  that  this  idea  is  a  fallacy,  and  that  the  male  never  assists  in 
making  the  spawning  place;  and  indeed,  if  he  did  so,  he  could  not 
possibly  make  use  of  the  elongation  in  question  for  that  purpose,  which 
springs  from  the  lower  jaw,  and  bends  inwards  towards  the  throat.  When 
the  female  first  commences  making  her  spawning  bed,  she  generally  comes 
after  sunset,  and  goes  off  in  the  morning;  she  works  up  the  gravel  with 
her  snout,  her  head  pointing  against  the  stream,  and  she  arranges  the 
position  of  the  looso  gravel  with  her  tail.  When  this  is  done,  the  male 
makes  his  appearance  in  the  evenings,  according  to  the  usage  of  the  female ; 
he  then  remains  close  by  her  on  the  side  on  which  the  water  is  deepest. 
When  the  female  is  in  the  act  of  emitting  her  ova,  she  turns  upon  her 
side,  with  her  face  to  the  male,  who  never  moves.  The  female  runs  her 
snout  into  the  gravel,  and  forces  herself  under  it  as  much  as  she  possibly 
can,  when  an  attentive  observer  may  see  the  red  spawn  coming  from  her. 
The  male  in  his  turn  lets  his  milt  go  over  the  spawn ;  and  this  process 
goes  on  for  some  days,  more  or  less,  according  to  the  sizo  of  the  fish  and 
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consequent  quantity  of  eggs.  During  this  time,  trout  and  other  fish  will 
collect  below  to  devour  the  spawn  that  floats  down  the  river."* 

This  account  agrees  in  all  essential  points  with  those  of  the  most 
accurate  observers  of  the  habits  of  the  salmon  in  this  country.  The 
observations  of  Mr.  Keiller,  however,  on  the  salmon  of  the  river  Save  in 
Norway,  as  given  in  Lloyd's  Scandinavian  Adventures,  are  in  some  respects 
different.  In  that  very  interesting  account, f  it  is  stated  that  the  salmon 
never  makes  a  trough  or  depression  in  the  bed  of  the  river  for  the  recep- 
tion of  her  eggs;  that  the  male,  instead  of  remaining  close  beside  her 
during  the  period  of  spawning,  stations  himself  six  or  seven  feet  behind 
her,  directly  in  her  wake,  and  that  as  the  eggs  pass  from  her,  they  are 
carried  down  the  stream,  and  impregnated  by  the  secretion  of  the  milt 
which  is  diffused  through  the  water  by  the  male  fish,  as  the  eggs  float  by 
him.  During  this  process,  hundreds  of  trout,  sea-trout,  aud  other  fish  are 
posted  below  ready  to  pounce  upon  the  liberated  spawn ;  while  such  eggs 
as  escape  the  surrounding  dangers,  find  their  way  into  the  crevices  of  rocks 
and  under  stones,  and  such  other  cavities  as  may  afford  them  a  secure 
retreat  during  the  development  of  the  embryo  which  is  to  follow.  The 
observations  of  Mr.  Keillor  were  made  with  every  possible  precaution  to 
secure  truthful  results,  and  the  differences  between  his  account  and  those 
of  such  observers  as  have  confined  themselves  to  the  British  and  Irish 
rivers,  must  be  referred  to  real  difference  in  the  habits  of  the  fish  fre- 
quent mg  the  different  localities. 

The  spawning  process  continues  with  the  same  fish  for  several  days  in 
succession.  The  males  may  at  this  period  be  easily  known  by  a  peculiar 
growth  of  the  lower  jaw,  whose  point  during  the  breeding  season  turns  up, 
forming  a  kind  of  hook,  which  fits  into  a  corresponding  depression  of  the 
upper  jaw.  They  are  much  less  numerous  than  the  females,  and  the 
fecundating  fluid  of  a  single  malo  is  sufficient  to  impregnate  the  ova  of 
many  females.  When  at  last  the  female  has  got  rid  of  all  her  ova,  and 
the  male  of  the  secretion  of  his  milt,  the  fish  appear  exhausted — they  are 
emaciated,  out  of  season,  and  unfit  for  food.  They  now,  with  the  floods 
at  the  end  of  winter  and  commencement  of  spring,  begin  to  descend  the  river, 
and  ultimately  reach  the  sea,  when  they  speedily  recover  their  health,  and 
again  enter  the  river  either  in  spring  or  summer,  when  the  ovaries  are  but 
little  advanced  and  the  fish  in  high  condition,  or  else  in  autumn,  when  the 
mature  state  of  the  roe  indicates  the  approach  of  the  spawning  season. 

The  fecundated  ova  remain  in  our  rivers  from  90  to  114  days,  or  per- 
haps even  longer,  before  they  arc  hatched,  a  difference  of  duration  which 
appears  to  depend  principally  on  a  difference  of  temperature  in  the  water, 
the  process  of  development  being  more  rapid  in  a  high  than  in  a  low 
temperature. 

When,  at  the  end  of  the  period  of  /(station  or  development  of  the  embryo 
within  the  egg,  the  young  fish  becomes  liberated  from  the  membranes 
which  had  confined  it,  the  remains  of  the  yolk  are  still  attached  to  it  in 

*  Days  and  Nights  of  Salmon  Fishing, 
t  Scandinavian  Adventures,  vol.  i. 
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the  form  of  a  large  bag,  called  the  umbilical  vesicle,  which  is  appended  to 
the  abdomen  of  the  little  fish  and  communicates  with  its  intestine.  The 
contents  of  the  umbilical  vesicle  serve  as  nourishment  for  the  fish  during 
this  early  period  of  its  growth ;  they  are  accordingly  gradually  absorbed 
into  the  intestine,  and  ultimately  all  trace  of  the  vesicle  and  its  contents 
has  disappeared. 

We  have  already  alluded  to  some  experiments  made  by  Mr.  Shaw,  of 
Drumlanrig,  on  the  growth  of  the  young  salmon.  These  experiments  are 
of  great  value,  aud  by  exploding  certain  errors  into  which  naturalists  and 
anglers  had  previously  fallen,  have  done  much  to  clear  up  the  history  of 
*this  fish.  Mr.  Shaw  has  ascertained  that  the  period  of  fetation  extends 
over 

114  days  when  the  temperature  of  the  water  is  36° 
101      ...       ...      ...      ...      ...       ...  43** 

^0      ...      ...      ...      ...       . ...  45** 

He  has  found  that  the  umbilical  vesicle  is  absorbed  at  the  end  of  27  days 
after  the  escape  of  the  embryo  from  the  egg.*  At  the  end  of  two  months 
the  young  fish  is  one  inch  and  a  quarter  long ;  at  the  end  of  four  months, 
it  measures  two  inches  and  a  half;  and  at  the  end  of  six  months,  it  has 
attained  the  length  of  three  inches  and  three  quarters. 

During  the  first  and  second  years  the  salmon  grows  slowly,  and  is 
marked  by  peculiar  transverse  dark  bands;  it  is  then,  indeed,  identical 
with  the  little  fish  called  parry  which  is  now  known  not  to  be  a  distinct 
species,  as  was  previously  supposed,  but  the  young  salmon  in  its  first  and 
second  years.  The  reproductive  powers  of  the  male  are  very  early  de- 
veloped, and  the  male  parr  will  effectually  fecundate  the  ova  of  a  female 
salmon ;  the  female,  however,  does  not  appear  capable  of  breeding  till  after 
the  end  of  the  third  year. 

At  the  end  of  the  second  year  it  loses  the  peculiar  markings  of  the  parr, 
acquires  a  silver-grey  colour,  and  is  then  known  as  the  smolt  or  salmon 
fry.  In  this  condition  it  migrates  for  the  first  time  to  the  sea,  and  after 
two  or  three  months,  returns  to  its  native  river  as  a  grilse  or  gilse,  having 
increased,  on  an  average,  about  a  pound  in  weight  for  every  month  it  had 
remained  in  the  salt  water.  At  the  end  of  the  third  year  the  female  grilse 
breeds,  and  soon  after  migrates  for  the  second  time  to  the  sea.  It  now 
grows  rapidly,  and  at  the  end  of  a  few  months  once  more  enters  its  native 
river  as  a  perfect  salmon.  During  all  the  remainder  of  its  life,  it  makes 
an  annual  voyage  to  the  sea,  aud  again  returns  to  the  river,  where  it  per- 
forms the  great  function  of  perpetuating  its  species. 

It  now  remains  to  describe  the  process  by  which  the  operations  of  nature 
are  attempted  to  be  imitated  artificially,  with  the  view  of  increasing  the 
quantity  of  food  yielded  by  the  waters  for  the  subsistence  of  the  human 
race. 

The  practice  of  artificial  breeding  may  be  divided  into  five  distinct 
phases — namely,  1.  Exclusion,  or  the  removal  from  the  parent  fishes,  of 

*  In  salmon  artificially  hatched,  a  longer  time  would  seem  to  elapse  before  the 
disappearance  of  the  umbilical  vesicle. 
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the  male  and  female  generative  elements;  2.  Fecundation,  or  the  applica- 
tion of  the  product  of  the  male  to  that  of  the  female;  3.  Fcetation,  or 
the  process  of  development  of  the  embryo  in  the  egg;  4.  Extrication,  or 
the  escape  of  the  embryo  from  the  ovum ;  and,  5.  Feeding.  We  shall  now 
mainly  follow  the  directions  given  by  M.  Coste,*  whose  experience  in  this 
department  of  industrial  science  must  give  peculiar  value  to  his  suggestions. 

Exclusion  and  Fecundation. 

The  fishes  upon  which  we  wish  to  operate  should  be  taken,  if  possible, 
immediately  off  the  spawning  ground  at  the  period  when  they  are  just 
about  to  deposit  their  spawn.  The  following  table  shows  the  principal 
periods  of  spawning,  in  these  countries,  of  the  more  important  British  fresh- 
water fish.  It  must  be  borne  in  mind,  however,  that  it  is,  in  many  cases, 
impossible  to  fix  with  certainty  the  exact  periods,  as  these  vary  consider- 
ably with  locality  and  temperature  : — 


i  of  Flah.  Period  of  Spawning. 

Salmon  (Salmo  salar)  From  November  to  February. 

Salmon-Trout  (Salmo  trutta)  From  October  to  January. 

Common  Trout  (Salmo  fario)   From  October  to  January. 

Great  Lake  Trout  (Salmoferox)  September. 

Northern  Charr  (Salmo  umbla)   November  and  December. 

Smelt  (Osmerus  eperlanus)  March  and  April. 

Grayling  (Thym  alius  vulgaris)   April  and  May. 

Pike  (Esox  lucius)   March  and  April. 

Carp  (Cyprinus  carpio)   May  and  June 

Barbel  (Barbus  vulgaris)  May  and  June. 

Tench  (Tinea  vulgaris)  June. 

Carp-Bream  (Abramis  brania)   May 

Chub  (Leuciaeus  cephalus)  April  and  May 

Perch  (Perca  fluviatilis)  April  and  May. 

If  the  fish  cannot  be  immediately  removed  from  the  spawning  beds, 
they  should,  a  little  before  the  period  of  spawning,  be  placed  in  a  reser- 
voir, where  they  may  be  preserved  alive,  and  from  which  they  may  be 
easily  taken  as.  required.  The  shorter  the  time,  however,  they  remain 
in  the  reservoir  the  better;  for  the  health  of  the  fish  and  the  good  con- 
dition of  the  spawn  is  very  apt  to  suffer  by  confinement.  The  milt  is  much 
less  liable  to  injury  from  this  cause  than  the  roe,  and  M.  Millet  has  been 
in  the  habit  of  keeping  the  male  fish  in  his  reservoirs,  tethered  by  a  cord 
through  the  gills  and  mouth,  f 
A  vessel  of  glass,  porcelain,  wood,  or  other  suitable  material,  is  now  pro- 
cured, and  into  this  we  pour  one  or  two  pints  of  clear  river  water.  The 
bottom  of  the  vessel  should  be  flat,  and  not  narrower  than  the  mouth, 
otherwise  the  ova,  for  whose  reception  it  is  destined,  may  become  massed 
together  so  closely  as  to  escape  the  action  of  the  fecundating  fluid  to  be 
subsequently  applied  to  them. 
These  preparations  beiug  completed,  a  female  fish  is  captured,  and  her 

#  Instructions  Pratiques  gur  la  Pisciculture. 

f  Comptea  Bendus  tie  i'Academie  des  Sciences.   Dec.  26,  1853. 
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ova  pressed  from  her  body  into  the  receptacle  just  described.  In  this 
operation,  if  the  fish  be  not  too  large,  the  operator  seizes  her  by  the  head 
and  thorax  with  his  left  hand,  while  his  right  hand,  having  the  thumb 
applied  to  the  abdomen  of  the  fish  and  the  other  fingers  to  the  sides  and 
back,  glides  like  a  ring  from  before  backwards,  and  gently  presses  the  eggs 
towards  the  opening  which  is  destined  to  give  them  exit  (fig.  1). 


Fig.  !.• 


If  the  fish,  however,  be  too  large  for  a  single  operator  to  manage,  he 
will  require  the  aid  of  an  assistant,  who  holds  her  by  the  head  over  the  re- 
ceptacle, either  by  passing  his  fingers  within  the  gill  covers,  or  by  means  of 
a  cord  run  through  the  same  place.  When  the  struggles  of  the  fish  are 
very  violent,  a  second  assistant  may  be  needed,  who  then  grasps  her  firmly 
by  the  tail. 

In  the  operations  carried  on  at  the  fishery  of  the  Messrs.  Ashworth,  at 
Outerard,  in  the  County  of  Galway,  the  fish  is  held  under  the  water  during 
the  exclusion  of  the  ova.  This  comes  nearer  to  the  natural  process,  and 
is  perhaps,  after  all,  the  better  plan.  A  larger  receptacle  will  of  course  be 
needed  than  that  used  by  M.  Coste.  Those  employed  in  the  Outerard 
fishery  are  3  feet  in  length,  and  20  inches  in  width,  and  are  filled  with 
water  to  the  depth  of  2  feet. 

This  step  in  the  process  being  completed,  a  male  is  immediately  pro- 
cured, and  by  a  precisely  similar  proceeding  the  secretion  of  his  milt  is 
pressed  out  into  the  same  vessel  which  contains  the  eggs  of  the  female,  till 
a  sufficient  quantity  is  expressed  to  give  to  the  water  the  appearance  of 

*  Method  of  exclusion  of  the  spawn.    After  Coste. 
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whey,  while  at  the  same  time  the  eggs  are  gently  moved  about  with  the 
hand,  or  with  a  fine  long-haired  brash,  so  as  to  mix  the  whole  well  together, 
and  bring  every  portion  of  the  spawn  in  contact  with  the  fecundating  fluid. 
After  a  rest  of  two  or  three  minutes,  fecundation  is  accomplished.  An 
appreciable  change  has  already  begun  to  show  itself,  and  the  eggs  have 
now  become  somewhat  more  opaque  than  at  the  moment  of  their  exclusion, 
bat  they  afterwards  insensibly  assume  their  transparency;  while,  at  the 
same  time,  a  small  circular  spot  appears  on  the  surface  of  the  yolk.  The 
eggs,  with  the  water  which  surrounds  them,  are  then  transferred  to  the 
apparatus  where  they  are  to  undergo  the  subsequent  process  of  hatching. 

In  the  proceeding  now  described,  some  precautionary  rules  should  be 
observed.  When  the  ova  have  arrived  at  full  maturity  in  the  ovaries  of 
the  fish,  the  most  gentle  pressure  will  effect  their  exclusion.  When,  there- 
fore,  they  offer  any  resistance  to  the  manipulations  of  the  operator,  it  is  a 
sure  sign  that  they  are  not  ready  for  fecundation ;  all  attempts  to  force 
them  from  the  body  of  the  parent  must  then  be  given  up,  and  the  fish 
must  be  returned  to  the  water,  in  order  that  time  may  bring  the  ova  to  a 
proper  state  of  maturity.  Precisely  the  same  rule  holds  good  with  respect 
to  the  male  fish;  any  resistance  offered  to  the  free  expression  of  the  cream- 
like  fluid  of  the  milt,  being  a  sign  that  this  secretion  is  immature,  and  will 
require  further  time  before  it  is  fit  for  the  purposes  of  fecundation.  It  is 
also  to  be  borne  in  mind  that  a  single  male  is  sufficient  to  impregnate  the 
ova  of  many  females. 

Some  very  important  experiments  have  recently  been  made  by  M.  de 
Qnatrefages  on  the  vitality  of  the  spermatozoa,  or  essential  part  of  the 
seminal  secretion,  in  fish.*  From  these  experiments  he  concludes  that, 
for  each  species  of  fish  there  is  a  fixed  temperature  which  is  most  likely  to 
insure  successful  fecundation.  The  facts  which  he  thus  arrives  at  are 
generalised  in  the  following  table : — 

For  fish  which  spawn  in  winter,  as  the  salmon  and  trout,  the 

proper  temperature  is  from         ...       ...       ...       ...  43°  to  46°  Fahr. 

For  fish  which  spawn  in  early  spring,  as  the  pike    40°  to  50°  „ 

„  late  spring,  as  the  perch    57°  to  01°  „ 

„  summer,  as  the  barbel    68°  to  77°  „ 

These  temperatures  should  consequently  be  those  of  the  water  employed  in 
the  artificial  fecundation  of  the  ova. 

M.  de  Quatrefages  has  also  found  that  the  spermatozoa,  after  they  have 
been  diffused  in  water,  lose  their  vitality  in  a  very  short  time.  He  finds 
that  this  time, 

Mln.  See. 

For  the  Pike  is  at  latest    8  10 

„     Roach ...      ...      ...      ...       ...       ...      8  10 

,,     O^arp   ...      ...       ...       ...      ...       ...  3 

,,     Perch  ...       ...      ...      ...      ...       ...      2  40 

,     Barbel         ...       ...      ...      ...       ...      2  10 

Similar  results  would,  doubtless,  be  arrived  at  in  the  case  of  most  other 
fish,  and  M.  de  Quatrefages  justly  concludes  that  the  application  of  the 
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seminal  fluid  to  the  ova  should  take  place  immediately  after  its  exclusion, 
and  that  the  practice  sometimes  adopted,  of  recciviug  the  product  of  the 
female  in  one  vessel,  and  that  of  the  male  in  another,  and  then  mixing  the 
two,  is  almost  certain  to  prove  a  failure. 

Care  should  be  taken  not  to  heap  too  many  eggs  together  in  the  same 
receptacle,  as  many  of  them  would  then  be  sure  to  escape  the  action  of  the 
male  fluid.  It  will  be  necessary,  therefore,  when  a  large  quantity  of 
spawn,  even  though  it  belong  to  a  single  fish,  is  operated  on,  to  divide  it 
among  several  receptacles,  and  fecundate  each  lot  separately. 

M.  de  Quatrcfages*  iuforms  us  that  M.  Millet,  struck  with  the  fact  that 
some  fish  occupy  many  days  in  the  process  of  spawning,  was  led  to  believe 
that  this  indicated  different  degrees  of  maturity  in  different  parts  of  the 
same  spawn,  and  that  with  the  view  of  satisfying  himself  on  this  point,  he 
divided  the  whole  roe  of  a  single  fish  into  five  parts,  keeping  each  part 
separate,  fecundating  each  with  the  same  milt,  and  exposing  all  to  pre- 
cisely the  same  conditions.  He  fouud,  as  the  result  of  his  experiment,  that 
in  the  two  posterior  fifths  scarcely  one-tenth  of  the  eggs  escaped  fecunda- 
tion, that  in  the  next  fifth  two-thirds  remained  sterile,  while  in  the  two 
anterior  fifths  not  a  single  egg  was  fecundated.  This  important  experi- 
ment appeal's  to  have  been  made  on  the  trout  and  pike.  M.  Millet's  con- 
clusions are  fully  acquiesced  in  by  M.  de  Quatrefages,  and  their  great  im- 
portance in  the  practice  of  artificial  fecundation  mnst  be  evident  to  every 
one.  It  must,  however,  be  borne  in  mind,  that  the  conclusions  of  other 
observers  are  opposed  to  those  of  MM.  Millet  and  de  Quatrefages,  and  Mr. 
Keiller,  in  the  work  already  quoted,  t  records  a  precisely  similar  experi- 
ment on  the  salmou  of  the  Save,  but  with  a  very  different  result,  for  here, 
on  dividing  a  roe  into  three  portions,  every  segment  was  effectually  fecun- 
dated, though  he  admitted  that,  in  the  anterior  segmeut,  a  greater  number 
of  eggs  proved  sterile  thau  in  the  others.  This  difference  of  results  may 
depend  on  the  difference  of  species  in  the  fish  made  the  subject  of  experi- 
ment, and  further  observations  are  here  much  needed. 

When  the  operation  of  exclusion  is  completed,  the  parent  fishes  are  to 
be  set  at  liberty ;  they  are  not  a  bit  the  worse  for  the  treatment  they 
had  undergone,  and  in  the  following  year  they  will  breed  just  as  well  as  if 
their  spawn  had  never  been  subjected  to  artificial  exclusion. 

Fcetation  and  Extrication, 

Immediately  after  the  completion  of  the  fecundating  process,  the  ova,  as 
we  have  just  said,  are  to  be  transferred  to  the  hatching  apparatus.  The 
apparatus  for  hatching  used  by  Jacobi  consisted  of  a  long  wooden  box, 
with  a  grating  at  each  end,  and  with  a  bed  of  gravel  laid  upon  the  bottom. 
The  fecundated  ova  were  distributed  through  the  gravel,  aud  the  box  then 
plunged  in  a  running  stream,  so  that  the  water  flowing  in  by  the  grating 
at  one  end  might,  after  passing  through  the  gravel  bed,  escape  by  the 
opposite  grating.    The  method  adopted  by  the  two  fishermen  of  the  Vosges 

*  Comptes  Rendus  de  r Academic  des  Sciences.   Mai,  1853. 
t  Lloyd's  Scandinavian  Adventures,  vol.  i. 
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was  nearly  similar;  but  instead  of  the  long  wooden  box  of  Jacobi,  Remy 
and  Gehin  employed  a  drum -shaped  case,  made  of  zinc,  and  perforated  all 
over  with  small  holes.  Both  these  plans,  however,  have  their  inconve- 
niences, and  appear  better  adapted  for  experiments  on  a  small  scale,  than 
for  any  great  industrial  enterprise;  and  we  shall  therefore  now  confine  our- 
selves to  a  description  of  the  apparatus  proposed  by  M.  Coste,  and  which 
has  served  as  a  model  for  the  great  piscicultural  establishment  of  Huningcn. 

The  apparatus  of  M.  Costc  (fig.  2)  is  formed  of  a  series  of  parallel 
troughs,  or  small  artificial  canals,  arranged  in  steps  one  below  the  other  (a), 
and  surmounted  by  a  common  reservoir,  from  which  the  troughs  are  directly 
supplied  with  water.  Each  trough,  when  full,  flows  over  through  a  spout 
into  the  trough  below  it,  the  spout  being  placed  alternately  at  the  opposite 
ends  of  each  little  canal,  and  a  constant  current  is  thus  established,  flowing 
through  one  canal  in  one  direction,  through  the  next  below  it  in  the  oppo- 
site, and  so  on  through  the  entire  series.  This  apparatus  may  be  con- 
structed of  any  size,  and  is  thus  equally  adapted  for  experiments  on  a 
small  scale  in  the  laboratory,  and  for  the  most  extensive  commercial  enter- 
prise. The  reservoir  which  feeds  the  hatching  canals  may  be  itself  sup- 
plied by  a  pipe  and  cock  (6),  or  by  a  stream  conducted  to  it  from  a  neigh- 
bouring river. 


Fig.  2.* 


The  next  important  part  of  the  hatching  apparatus  consists  of  shallow 
baskets,  made  of  close  wicker-work,  or  flat  hurdles  (fig.  2,  d)  of  the  same 
material.  These  are  intended  to  support  the  ova  during  the  progress  of 
fcetation,  and  are  preferred  by  M.  Coste  to  the  bed  of  gravel  employed  by 
Jacobi  and  by  Remy  and  Gehin,  as  being  far  better  adapted  to  facilitate 
that  constant  inspection  of  the  ova  which  is  so  necessary  to  insure  the 
success  of  the  process. 

The  wicker  hurdles  or  baskets  are  now  deposited  in  the  hatching  canals, 
md  so  placed  that  they  shall  remain  about  one  inch  below  the  surface  of 


#  Apparatus  for  fcrtation.  After  Costc.  a,  hatching-canals;  6,  cock  for  regu- 
lating die  supply  of  water ;  c,  cisterns  for  voung  fish  immediately  after  extrication ; 
4  wicker  stage  for  ova. 


78  Journal  of  Industrial  Progress.  [Mar. 

the  water;  and  the  apparatus  being  in  full  activity,  with  the  necessary 
current  established  through  all  the  canals,  the  fecundated  eggs  are  placed 
upon  their  wicker  stages,  and  abandoned  to  the  influences  by  which  the 
embryo  becomes  developed  in  their  interior. 

During  the  period  that  the  ova  remain  in  the  hatching  canals,  the  super- 
intendent must  from  timo  to  time  examine  them,  in  order  to  assure  himself 
that  they  have  not  become  attacked  by  parasitic  vegetation,  to  which  they 
arc  sometimes  very  liable.  When  the  least  appearance  of  a  whitish  downy 
coat,  resembling  a  kind  of  raouldincss,  shows  itself  upon  the  ova,  it  is  a 
sure  sign  that  they  have  fallen  victims  to  this  destructive  byssoid  growth, 
and  when  this  occurs,  we  believe  it  is  vain  to  attempt,  as  has  been  some- 
times recommended,  to  free  such  ova  from  the  parasite;  the  individuals 
thus  attacked  are  killed,  and  any  attempt  to  clear  them  will  only  dis- 
seminate the  spores  of  the  byssns  and  increase  the  mischief;  there  is 
nothing  to  be  done  but  at  once  to  remove  the  infected  ova  from  the 
apparatus. 

The  accumulation  of  mud  or  other  sediment  over  the  eggs  is  also  a 
casualty  which  must  be  guarded  against.  This,  however,  may  in  general 
be  easily  obviated  by  ordinary  caution,  and  a  proper  regulation  of  the  cur- 
rent of  water  directed  over  the  ova.  For  preventing  the  accumulation  of 
injurious  sediment,  and  facilitating  the  removal  of  it  when  it  occurs,  the 
wicker  stages  possess  obvious  advantages. 

Special  care  must  also  be  taken  not  to  allow  the  eggs  to  accumulate  in 
a  heap ;  they  must  be  kept  uniformly  spread  over  the  stages. 

When  all  the  necessary  precautions  are  thus  adopted,  the  progress  of 
development  goes  on  steadily  in  the  interior  of  the  egg.  The  length  of 
time  occupied  by  the  several  stages  of  this  development  varies  greatly,  not 
only  with  different  species  of  fish,  but  with  the  same  species,  according  to 
the  temperature  to  which  the  eggs  are  exposed  during  the  period  of  feta- 
tion. It  would  be  quite  beside  our  purpose  to  enter  into  all  the  beautiful 
details  of  development  which  have  been  here  traced  by  careful  and  pro- 
longed  observation,  and  which  are  among  the  most  striking  triumphs  of 
modern  microscopical  research;  we  must,  therefore,  confine  ourselves  to 
some  of  the  more  obvious  steps  in  this  wonderful  train  of  phenomena. 
The  first  decided  traces  of  the  embryo  show  themselves  in  the  form  of  a 
narrow  opaque  line,  lying  just  within  the  external  membrane  of  the  egg, 
and  curved  round  the  surface  of  the  yolk,  of  which  it  occupies  about  one- 
quarter  of  the  circumference.  One  end  of  this  line  becomes  enlarged,  and 
constitutes  the  embryonic  condition  of  the  future  head;  the  opposite 
extremity  is  to  become  the  tail.  The  rudiment  of  the  vertebral  column 
now  shows  itself  running  along  the  length  of  the  little  embryo;  and  it  is 
not  long  before  the  eyes  make  their  appearance,  as  two  large  dark  spots, 
very  easy  to  be  detected,  for  they  occupy  very  nearly  two-thirds  of  the 
entire  head.  Soon  after  this  the  rndimental  heart  may  be  seen,  nnder  the 
microscope,  regularly  pulsating.  At  length  the  embryo  fish  begins  to 
disengage  itself  at  both  ends  from  the  yolk,  and  its  movements  within  the 
external  membrane  of  the  egg  become  more  and  more  lively. 

The  little  embryo,  though  still  enclosed  within  the  egg,  has  now  all  the 
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essential  organs  of  a  vertebrate  animal:  it  has  a  brain,  vertebral  column, 
organs  of  sense,  intestine,  pulsating  heart,  and  circulating  blood.  Its 
movements  within  the  egg  are  now  very  vivid,  and  it  60on  bursts  the 
external  membranes  of  the  ovum,  and  escapes  into  the  surrounding  water. 
It  is  still,  however,  destined  to  undergo  much  further  development  before 
it  Acquires  the  definite  characters  of  its  species.  As  already  mentioned, 
the  remains  of  the  yolk  continue  attached  to  it,  in  the  form  of  a  large 
bladder,  the  umbilical  vesicle,  and  supply  it  with  the  nourishment  necessary 
during  this  early  stage  of  its  existence.  The  umbilical  vesicle,  however, 
is  gradually  absorbed,  and  the  little  fish,  assuming  more  and  more  of  its 
perfect  form,  is  ultimately  in  a  condition  to  forage  for  itself  among  the 
various  sources  of  food  with  which  the  surrounding  waters  furnish  it. 

When  the  young  fishes  escape  from  the  egg,  they  may  be  removed  from 
the  hatching  canals  to  a  larger  cistern  (fig.  2,  c),  where  they  are  to  undergo 
further  development.  This  cistern  should  have  a  gentle  stream  of  fresh  water 
constantly  flowing  through  it.  The  newly-hatched  salmon  are  at  first  very 
inactive,  being  incumbered  by  an  enormous  umbilical  vesicle,  and  in  this 
condition,  in  their  native  streams,  they  become  by  thousands  the  prey  of 
various  kinds  of  voracious  fish. 

Feeding. 

A  most  important  question  in  the  rearing  of  the  young  fish  now  presents 
itself  for  consideration.  Up  to  this  time  the  embryo  merely  underwent  a 
passive  development  in  the  interior  of  the  egg,  and  only  required  for  this 
development  a  constant  supply  of  fresh  aerated  water ;  but  the  little  animals 
have  now  entered  on  a  more  active  state  of  existence,  and  the  question 
immediately  occurs — How  are  the  young  fish  to  be  fed? 

This  question  is  easily  answered,  so  far  as  concerns  the  period  during 
which  the  umbilical  vesicle  continues  visible,  for  as  long  as  any  portion 
of  the  contents  of  this  body  remains  unabsorbed,  the  little  animal 
will  absolutely  refuse  all  other  nourishment.  We  must  patiently 
wait,  therefore,  for  the  disappearance  of  the  vesicle  before  we  attempt 
to  offer  any  food.  When  this  body,  however,  has  once  disappeared,  an 
occurrence  which,  in  tho  salmon  in  a  state  of  confinement,  generally 
takes  place  at  the  end  of  six  weeks,  we  know  that  the  time  has  come 
when  we  must  supply  the  young  fish  with  food.  For  this  purpose,  nutri- 
tious substances  of  various  kinds  have  been  used.  A  paste  made  of  raw 
meat  or  fish  pounded  into  a  pulp,  is  greedily  devoured,  and  the  little  animals 
are  found  to  thrive  under  this  treatment.  M.  Coste,  however,  gives  the 
decided  preference  to  the  muscular  flesh  of  beef,  boiled  and  beaten  into  a 
pa^te.  The  particles  of  this  alimentary  paste  easily  detach  themselves 
from  one  another  in  the  water,  and  are  sufficiently  minute  to  be  swallowed 
by  the  fish.  M.  Coste  has,  by  means  of  this  preparation,  raised  in  his 
laboratory  in  the  College  de  France,  no  less  than  2,000  young  salmon  at 
the  same  time,  in  a  space  only  22  inches  long,  6  wide  and  3  deep. 

Besides  these  different  kinds  of  artificial  food,  M.  Coste  highly  extols 
the  practice  of  feeding  tho  young  salmon  with  the  fry  of  other  fish.  The 
( gga  of  various  kinds  of  fish  of  little  value  are  artificially  fecundated,  and 
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placed  either  in  a  separate  receptacle  or  in  the  same  reservoirs  with  the 
salmon;  in  due  course  the  eggs  are  hatched,  and  the  fry  which  escape 
from  them  are  sufficiently  small  to  be  easily  mastered  by  the  young 
salmon. 

Young  tadpoles  have  been  employed  for  the  same  purpose  by  the  two 
fishermen  of  the  Vosgcs,  who  obtain  them  in  sufficient  quantities  by  throwing 
frog-spawn  into  the  reservoirs  containing  the  fish;  with  M.  Coste,  however, 
this  method  has  not  succeeded;  neither  his  little  salmon  nor  young  trout 
could  ever  bo  induced  to  feast  on  the  tadpoles,  even  when  of  the  smallest 
size,  or  on  the  gelatinous  envelope  of  the  spawn. 

Different  species  of  minute  fresh-water  Crustacea,  such  as  those  belong- 
ing to  the  genera  Cypris  and  Cyclops,  are  also  recommended  by  M. 
Coste;  but  it  is  obvious  that,  though  these  often  exist  in  countless  mul- 
titudes in  stagnant  water,  the  difficulty  of  procuring  a  constant  supply 
must  at  once  decide  against  this  mode  of  alimentation  as  quite  inapplicable 
in  practice. 

During  all  this  period  great  care  must  be  taken  to  prevent  the  accumu- 
lation of  dead  animal  matter  in  the  reservoir,  for  this  would  soon  frustrate 
all  our  labour,  by  putrefying,  and  thus  proving  fatal  to  the  young  fish. 

Up  to  this  time  a  very  small  space  will  be  sufficient  for  the  rearing 
of  many  thousands  of  fish ;  but,  under  proper  management,  they  will  soon 
increase  so  much  in  size  as  to  require  to  be  distributed  in  more  capacious 
reservoirs. 

It  is  not  easy  to  assign  the  exact  age  when  the  young  fish  may  be 
permitted  to  escape  into  the  waters  which  are  to  become  their  permanent 
residence.  It  is  certainly  a  mistake  to  prolong  their  stay  more  than  is 
absolutely  necessary  in  our  artificial  reservoirs;  and  we  think  it  is  the  best 
practice,  unless  it  be  the  object  of  the  pisciculturist  to  keep  a  stock  of  fry 
on  hand  for  the  purpose  of  satisfying  a  demand,  to  set  the  young  salmon 
free  as  soon  as  it  has  attained  the  age  of  six  months  at  most. 

If,  however,  we  should  be  desirous  of  retaining  them  longer,  the  food 
with  which  wo  supply  them  may  be  of  a  coarser  kind  than  that  to  which, 
during  an  earlier  period  of  their  lives,  we  were  obliged  to  confine  ourselves. 
For  salmon  of  one  year  old,  M.  Coste  enumerates,  as  suitable  food,  tad- 
poles, fry  of  various  fish,  and  especially  of  minnows,  aquatic  mollusca,  and 
small  fresh- water  crustacea;  while  fishes  somewhat  older  will  easily  accom- 
modate themselves  to  the  debris  of  tho  kitchen,  and  to  all  kinds  of  flesh  of 
domestic  animals. 

We  have  now  given  the  result  of  the  experience  of  some  of  the  best 
practical  pisciculturists  on  the  question  of  feeding,  but  it  must  nevertheless 
be  admitted  that  this  part  of  the  subject  is  as  yet  very  imperfectly  under- 
stood, and  we  believe  that  many  experiments  and  much  careful  observation 
will  still  be  needed  before  thoroughly  satisfactory  results  can  be  arrived  at. 
Indeed,  M.  Millet,  whose  opinion  upon  this  subject  is  of  great  value,  is  op  • 
posed  to  any  attempt  at  feeding,  and  believes  it  preferable  to  allow  the  young 
fish  to  escape  a  few  days  after  the  disappearance  of  the  umbilical  vesicle.* 

*  Comptes  Rcndas  de  l'Academie  des  Sciences.   Dec.  1853. 
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Mode  of  Transport. 

Intimately  connected  with  the  present  subject,  is  another  of  much  im- 
portance in  this  department  of  economic  inquiry — namely,  the  best  mode 
of  conveying  living  fish  or  their  ova  to  a  distance,  with  the  view  of  stock- 
ing waters  previously  destitute  of  them. 

Great  facility  is  here  afforded  by  the  process  of  artificial  fecundation. 
The  transporting  of  adult  fish  in  a  living  state  is  a  matter  of  so  much  difli- 
culty  as  to  be  in  most  cases  quite  impracticable ;  but,  on  the  other  hand, 
the  very  young  fry,  and  especially  the  fecandated  ova,  may  bo  conveyed  to 
almost  any  distance  with  the  greatest  ease. 

For  the  transport  of  the  fecundated  ova,  Reray  and  Gehin  employ  a 
perforated  tin  box,  similar  to  those  they  use  for  the  purpose  of  hatching. 
On  the  bottom  of  this  box  they  form  a  bed  of  moist  sand,  and  on  the 
surface  of  the  sand  they  place  a  layer  of  pebbles  aboot  the  size  of  dice. 
In  the  intervals  of  tho  pebbles  the  ova  are  deposited,  and  then,  above 
these,  another  layer  of  pebbles,  with  ova  similarly  arranged,  and  so  on, 
till  the  box  is  fulL 

M.  Coste  objects  to  this  mode  of  proceeding,  ns  rendering  the  ova  liable 
to  injury  from  any  violent  concussion  during  the  journey,  and  as  exposing 
them  to  desiccation  from  excessive  evaporation.  He  prefers  a  round  or 
oblong  box,  made  of  thin  wood,  such  ns  those  frequently  used  for  hold- 
ing dried  fruit.  On  the  bottom  of  this  he  places  a  layer  of  sand,  well 
moistened,  and  over  the  sand  a  layer  of  eggs,  taking  care  not  to  let  the 
e£«?s  touch  one  another;  then  another  layer  of  sand,  with  another  layer  of 
eggs;  and  thus  he  continues  till  the  box  is  entirely  filled,  when  he  applies 
the  cover  sufficiently  tight  to  prevent  all  chance  of  injurious  concussion. 
The  box  should  not  be  more  than  eight  or  ten  inches  long  and  four  deep, 
otherwise  the  weight  of  tho  sand  might  prove  destructive  to  the  eggs. 
With  an  arrangement  of  this  kind,  M.  Coste  has  preserved  the  fecundated 
eggs  of  salmou  and  trout,  without  injury,  for  nearly  two  months  in  a  cold 
room.  When  abont  to  remove  the  eggs  from  the  sand,  the  entire  box 
should  be  first  plunged  in  water,  to  allow  the  eggs  to  become  thoroughly 
wetted  before  their  exposure.  Of  course,  the  length  of  time  during  which 
it  is  possible  to  preserve  the  eggs  in  this  manner  will  depend  npon  the 
length  of  the  period  of  fataiioru  In  salmon  and  trout  this  period  is  long, 
and  the  fecundated  eggs  may  be  kept  in  a  fit  state  for  45  or  50  days  at 
least,  or  when  the  temperature  is  low,  even  to  upwards  of  100. 

M.  Coste  also  speaks  highly  of  the  use  of  aquatic  plants  as  a  substitute 
for  the  sand  in  his  transport  boxes;  he  places  the  eggs  in  the  boxes, 
with  alternate  layers  of  these  plants,  in  a  moist  state,  and  covers  all  close, 
to  retain  the  moisture.  He  does  not  state  what  particular  aquatic  plants 
be  has  been  in  tho  habit  of  using  for  this  purpose. 

We  believe,  however,  that  there  is  no  mode  of  transport  which  can  bo 
compared  to  that  of  packing  the  ova  in  sphagnum  or  bog  moss.  The 
boxes  may  be  constructed  of  wood  or  tin,  and  may  be  much  larger  than 
those  employed  by  M.  Coste,  The  sphagnnm  should  be  made  perfectly 
moist,  and  it  and  the  ova  should  be  deposited  in  loose  alternate  layers 
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till  the  box  is  fall  The  largo  cellular  tissue  of  the  sphagnum  possesses 
great  power  of  retaining  moisture,  and  the  innumerable  interstices  included 
among  its  leaves  and  stems  entangle  so  large  a  quantity  of  air  as  to  insure 
the  constant  aeration  of  this  moisture — a  most  important  condition  for  the 
safety  of  the  o\^i — while  the  pecular  elasticity  of  tho  vegetable  will  prevent 
all  danger  from  concussion  during  tho  carriage.  In  Ireland  and  Scotland 
the  sphagnum  may  be  obtained  in  unlimited  quantities  on  all  our  moist 
bogs;  after  being  gathered,  it  should  be  dried  aud  stored  for  preservation, 
and  again  moistened  before  being  used;  or  if  it  could  be  immediately  pro* 
cured  for  use  in  a  fresh  state,  it  would  perhaps  be  still  better. 

The  particular  stage  of  the  period  of  fictation  during  which  the  ova  are 
to  be  transported  is  not  a  matter  of  indifference;  for  if  they  bo  disturbed 
shortly  after  fecundation,  much  risk  of  killing  them  will  be  incurred,  and 
the  safest  rule  in  practice  is  to  wait  for  the  appearance  of  tho  two  black 
spots  which  indicate  the  development  of  tho  eyes,  and  which  are  a  sure 
sign  that  the  ova  may  be  removed  without  danger. 

The  transport  of  the  young  fish  is  a  much  more  difficult  thing  than  that 
of  the  ova,  and  tho  difficulty  increases  with  the  age  of  the  fish.  They  are 
to  be  conveyed  in  vessels  of  water,  and  the  water  must  be  constantly 
changed  during  the  journey.  Such  as  arc  just  hatched,  however,  may 
be  carried  in  a  comparatively  small  vessel,  aud  will  need  a  much  less  fre- 
quent change  of  water;  while  those  which  have  lost  the  umbilical  vesicle 
have  tho  respiratory  functions  increased  in  intensity,  and  will  require  a 
much  larger  space  and  more  frequent  supply  of  aerated  water.  On  the 
whole,  the  transport  of  the  fecundated  ova  should  almost  always  be  pre- 
ferred, when  practicable,  to  that  of  the  living  fish. 

4 

Hybridization. 

The  possibility  of  obtaining  hybrids  or  mules  by  artificially  fecundating 
the  ova  of  one  species  with  the  seminal  fluid  of  another,  has  not  been 
lost  sight  of  by  the  pisciculturist,  and  in  many  cases  tho  experiments  in 
this  direction  have  been  attended  with  complete  success.  Crosses  have 
been  thus  obtained  between  the  salmon  and  the  trout;  but  it  seems  that  the 
same  limits  exist  here  as  among  other  animals,  and  that,  unless  the  species 
belong  to  the  same  geuus,  a  productive  union  cannot  be  effected.  Our 
knowledge,  however,  upon  this  subject  is  still  very  defective,  and  much 
may  yet  bo  expected  from  systematic  and  carefully  conducted  experiments. 

General  Remarks. 

We  have  now  given,  in  as  much  detail  as  our  necessary  limits  would 
allow,  an  exposition  of  one  of  our  economic  resources,  whose  importance 
has  only  just  been  recognised,  but  which  has  already  attracted  to  it  a  large 
share  of  public  attention.  We  have  examined  the  question  in  its  essen- 
tially practical  bearing,  and  have  referred  to  the  discoveries  of  the  physio- 
logist and  of  the  scientific  naturalist  only  so  far  as  a  knowledge  of  these 
discoveries  are  necessary  for  the  complete  elucidation  of  their  practical 
application.  It  will  now  be  asked — What  are  we  to  expect  from  this  new 
branch  of  industry  ?    Are  we  to  look  forward  to  any  vast  increase  in  the 
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productiveness  of  certain  sources  of  human  food?  Are  we,  as  has  been 
forcibly  expressed  by  an  able  French  writer  on  this  subject, — are  we  to 
expect  to  be  able  in  future  to  sow  the  waters  with  fish  as  the  husbandman 
sows  the  land  with  corn?  • 

Like  almost  every  subject,  which,  possessing  in  itself  an  clement  of  real 
value,  has  only  just  had  public  attention  directed  to  it,  the  present  ques- 
tion is  liable  to  over-estimation ;  and  as  exaggerated  anticipations  are 
almost  sure  to  bring  their  object  ultimately  into  a  disrepnte,  from  which 
its  true  merits  should  have  preserved  it,  there  is  need,  in  the  present  in- 
stance, of  more  than  ordinary  circumspection  in  order  to  separate  the  real 
from  the  fictitious  value. 

It  may  at  first  sight  appear  strange  that  any  artificial  process  could 
succeed  in  increasing  the  effectiveness  of  the  great  law  by  which  Nature 
provides  for  the  multiplication  of  the  species ;  but  let  us  endeavour  to  see 
whether,  by  the  process  now  described,  wc  are  not  placed  in  possession  of 
a  means  of  obviating  various  accidents  which  naturally  interfere  with  the 
productiveness  of  fish.  In  the  first  place,  it  is  almost  certain  that  by  arti- 
ficial fecundation  we  secure  the  impregnation  of  a  large  number  of  eggs 
which  in  a  state  of  nature  escape  the  influence  of  the  male  fluid.  But 
besides  this,  the  rivers  in  which  the  salmon  deposit  their  spawn  are  liable 
to  floods,  which  detach  millions  of  ova  from  the  spawuing  beds,  and  carry 
them  away  to  regions  unfavourable  for  their  development;  while  a  too  dry 
season  may,  on  tho  other  hand,  leave  those  beds  without  sufficient  water, 
and  thns  equally  expose  the  ova  to  destruction.  But  perhaps  the  most  ob- 
vious advantage  derivable  from  the  artificial  process  lies  in  the  fact,  that  we 
are,  by  its  means,  able  to  protect  tho  ova  and  young  fry  from  their  natural 
enemies.  The  greater  number  of  fish  are  predacious  in  their  habits ;  and 
we  have  already  seen  that,  while  the  parent  salmon  is  in  the  act  of  de- 
positing her  ova,  hundreds  of  voracious  fish  are  posted  in  her  neighbour- 
hood ready  to  ponuce  on  them  and  devour  them.  The  newly-hatched  fry, 
too,  encumbered  by  their  enormous  umbilical  vesicle,  fall  an  easy  prey  to 
their  enemies.  All  these  casualties,  which  must  result  in  the  destruction 
of  incalculable  numbers  in  their  native  waters,  are  entirely  obviated  by  the 
artificial  method. 

It  may  be  now  considered  as  an  established  fact,  that,  by  the  new 
method  of  pisciculture,  many  millions  of  young  fish  can  be  raised  in  a  short 
time,  with  little  trouble,  and  at  a  small  cost.  But  when  once  we  are  in 
possession  of  this  store  of  fry,  the  question  next  occurs — What  arc  we  to 
do  with  it?  How  are  wo  to  apply  it  so  as  to  increase  the  quantity  of  fish 
available  for  human  food? 

Confining  ourselves  to  tho  fresh-water  fisheries,  to  which,  indeed,  the 
present  article  has  been  exclusively  directed,  thcro  is  one  department  of 
these  fisheries  which  prominently  presents  itself  in  its  relations  to  this  new 
branch  of  industry.  Wc  allude  to  our  salmon  rivers.  There  are  two 
classes  of  rivers  of  importance  to  the  present  question:  1.  Those  which, 
apparently  possessing  all  the  necessary  conditions  for  the  abode  of  the 

•  De  Quatrcfnges. 


Digitized  by  Google 


84 


Journal  of  Industrial  Progress. 


salmon,  arc  yet  never  visited  by  these  fish ;  and  2.  Such  naturally  good 
salmon  rivers  as,  from  some  obscure  cause  not  removable  by  the  existing 
laws,  have  seriously  decreased  in  productiveness. 

Now  as  to  the  first  class,  there  is  not  the  least  doubt  that  to  the  stock- 
ing of  such  rivers,  the  system  of  artificial  breeding  may  be  applied  with 
every  prospect  of  success,  and  such  has  actually  been  done  in  similar  cases 
by  the  French. 

The  advantages  of  artificial  breeding,  when  applied  to  the  second  class 
of  rivers,  is  not  quite  so  obvious. 

We  know  that,  at  the  end  of  its  second  year,  the  young  salmon  migrates  to 
the  sea,  under  the  name  of  smolt  or  salmon  fry;  and  if  we  could  be  sure  of 
the  return  into  their  native  river  of  all  the  smolt  which  thus  migrated,  the 
difficulties  with  which  wc  have  to  grapple  would  be  comparatively  slight, 
for  then  it  would  be  obvious  that,  by  turning  into  the  deteriorated  river 
some  thousands  of  young  fish,  we  would,  allowing  of  course  for  casualties, 
permanently  increase  the  stock  in  the  river  by  exactly  so  many  as  we  have 
added.  As  it  is,  however,  we  know  that  but  a  small  proportion  of  the 
fry  which  are  annually  produced  in  these  rivers  ever  return  to  them  after 
having  once  migrated  to  the  sea.  Of  what  becomes  of  them  there 
we  as  yet  know  nothing;  but  it  is,  at  all  events,  certain  that  something 
more  is  necessary  than  merely  turning  into  the  river  our  artificially- 
bred  fry. 

But  may  not  some  means  be  devised  of  securing  the  return  of  fish  after 
their  first  migration  to  the  sea?  It  must  be  admitted  that  here  great  diffi- 
culties exist,  but  yet  we  cannot  think  them  absolutely  insurmountable.  In 
many  parts  of  the  coasts  of  Great  Britain  and  Ireland,  but  perhaps  nowhere 
so  strikingly  as  on  the  west  and  south  coasts  of  the  latter,  are  deep  aud 
narrow  inlets  of  the  sea,  having  large  streams  of  fresh  water  flowing  into 
them  from  the  land.  Now,  these  combine  all  the  conditions  necessary  in 
salmon-life,  and  as  some  of  them  might  be  enclosed  at  a  small  cost,  there 
seems  no  reason  whatever  why  they  may  not  be  converted  into  vast  fish- 
parks,  and  by  means  of  artificial  fecuudation  kept  permanently  stocked 
with  salmon  and  other  fish  of  similar  habits. 

But  the  difficulty  which  exists  in  the  case  of  such  fish  as  require  to 
spend  a  portion  of  their  lives  in  the  sea,  vanishes  in  those  whose  whole 
existence  is  passed  in  the  fresh  waters,  and  it  is  to  these  that  we  find  the 
energies  of  the  French  pisciculturists  mainly  directed.  In  France  the  pro- 
duction of  trout  by  artificial  fecundation  has  taken  place  on  a  large  scale, 
and  numerous  rivers,  from  which  these  fish  had  been  rapidly  disappearing, 
have  been  successfully  replenished.  To  this  work  the  two  fishermen  of 
the  Vosges  have  been  actively  applying  themselves;  in  a  single  river— the 
Moselette,  one  of  the  tributaries  of  the  Moselle — they  have  set  free  about 
50,000  young  trout;  and  Gehiu,  one  of  the  two  fishermen,  has,  by  the 
command  of  the  French  Government,  undertaken  the  stocking  of  the  rivers 
in  several  of  the  Departments.  His  labours  have  been  chiefly  directed  to 
Grenoble,  and  to  different  places  in  the  Department  of  Isere,  and  have  been 
followed  by  the  most  satisfactory  results.  He  has,  moreover,  introduced 
the  charr  into  the  waters  of  those  countries,  and  he  has  stocked  one  of  the 
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French  lakes  with  the  magnificent  species  of  trout  peculiar  to  the  Lake  of 
Geneva,* 

A  special  commission  having  recently  reported  favourably  on  the  expe- 
riments of  M.  Millet,  with  reference  to  artificial  fecundation,  the  44  Director 
General  of  Waters  and  Forests,"  at  the  end  of  the  report,  applied  to  the 
Minister  for  leave  to  organise  a  system  fur  the  replenishing  of  all  the  rivers 
under  his  administration.  The  following  statement  by  M.  de  Quatrefagcs 
will  convey  some  idea  of  the  importance  of  this  enterprise.  The  rivers  for 
which  the  demand  was  made  have  a  total  extent  of  7,790  kilometres. f 
In  consequence  of  the  destruction  of  the  fish,  the  rent  has  fallen  so  low, 
that  the  revenue  of  these  1,500  leagues  of  river  is  only  521,000  francs, 
while,  by  the  restoration  of  their  fisheries  to  the  condition  enjoyed  by  pro- 
perly preserved  canals  and  rivers,  this  revenue  would,  at  the  lowest  calcu- 
lation, amount  to  five  millions  of  francs  at  least.  J 

For  the  introduction  of  various  kinds  of  fresh  water  fish  into  quarters 
where  they  had  not  previously  existed,  the  mode  of  artificial  fecundation 
affords  great  facility,  and  by  the  transport  of  the  fecundated  ova,  or  of  the 
very  young  fry,  we  may  indefinitely  extend  the  distribution  of  many 
valuable  species.  Thus,  the  smelt  is  a  fish  whose  habits  closely  resemble 
those  of  the  salmon,  and  there  seems  no  reason  whatever  why  this  fish, 
so  much  esteemed  for  its  delicacy  and  so  rare  in  Ireland,  may  not  be 
introduced  into  nnmerous  rivers  of  this  country,  which  seem  just  as  well 
fitted  for  its  residence  as  those  of  other  countries  where  it  abounds.  The 
carp  was  itself  originally  introduced  into  England  from  the  Continent,  pro- 
bably in  the  15th  century,  and  though  now  very  abundant  as  an  English 
pond  fish,  is  by  no  means  of  such  general  occurrence  in  Ireland  as  it 
deserves;  yet  innumerable  pieces  of  water  in  this  country,  at  present  en- 
tirely useless,  arc  quite  adapted  for  its  abode,  and  by  being  stocked  with 
carp,  might  be  made  to  afford  a  constant  supply  of  wholesome  and  nutri- 
tious food,  and  become  like  the  carp-ponds  on  the  Contincut,  a  source  of 
considerable  profit  to  the  proprietors.  The  silurus  is  a  fish  also  abundant 
in  many  of  the  fresh  waters  of  the  Continent;  it  grows  to  a  great  size, 
attaining  sometimes  a  weight  of  from  seventy  to  eighty  pounds;  the  flesh 
is  nutritious,  and  though  fat  and  somewhat  luscious,  is  much  esteemed  in 
many  places;  now  there  appears  to  be  no  obstacle  to  its  introduction  into 
Great  Britain  and  Ireland,  where  it  would  doubtless  become  a  valuable 
addition  to  the  supply  of  food  afforded  by  our  fresh  waters. 

M.  Coste,  with  the  view  of  determining  all  the  conditions  necessary  for 
the  rearing  of  eels  in  artificial  reservoirs,  has  recently  studied  the  habits  of 
these  fish  with  great  care.§  During  tho  months  of  March  and  April  the 
eel  fry  may  be  seen,  in  countless  millions,  running  up  the  rivers  from  tho 
sea,  and  may  be  then  easily  captured  in  almost  unlimited  quantities.  The 
eel  admits  of  transport  over  land  with  a  facility  which  is  rare  among 
fishes,  and  panniers  full  of  fry  may,  by  a  little  precaution,  be  carried  in  a 

*  Haxo  Fecondation  Aitificiclle,  p.  C2. 

f  A  kilometre  is  equal  to  about  1093  yards  and  a-half. 

X  De  Quatrefagcs  in  Comptes  Rendu*.    Mai,  1658. 

§  Instructions  pratiques.   Rapport  sur  la  Pisciculture,  p.  84,  Iec 
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living  state  to  great  distances  from  their  native  rivers,  and  deposited  in 
reservoirs  prepared  for  their  reception.  M.  Coste  feeds  the  eels  in  these 
reservoirs  with  refuse  flesh  of  various  animals,  and  has  found  them,  under 
this  treatment,  to  increase  rapidly  in  size,  and  become  a  most  valuable 
source  of  profit.  The  proceeding  of  artificial  fecundation  is  in  this  cose  dis- 
pensed with;  the  eel  breeds  exclusively  in  the  sea,  and  it  is  by  attending 
to  the  instinct  which  obliges  the  newly-hatched  fish  to  migrate  in  innumer- 
able swarms  into  the  fresh  water,  aud  by  availing  ourselves  of  the  peculiar 
organization  which  enables  it  to  retain  its  vitality  in  long  journeys  over 
land,  that  this  important  branch  of  pisciculture  is  proposed  to  be  carried  out. 

With  reference  to  this  subject,  M.  Coste  draws  special  attention  to  the 
great  eel  preserves  of  the  Lagunc  of  Commachio, — a  vast  natural  reservoir 
commuuicating  with  the  Adriatic,  filled  with  different  kinds  of  fish,  and 
yieldiug,  in  eels  alone,  a  produce  of  from  2,000,000  to  2,500,000  ponnds 
weight  every  year,  giving  in  round  numbers  an  annual  revenue  of  about 
£20,000. 

The  application  of  the  system  of  artificial  fecundation  to  mariue  fish 
offers  a  vast  and  most  important  field  to  the  labours  of  the  experimentalist; 
and  though  there  can  scarcely  be  a  doubt  that  in  the  value  of  its  results  it 
will  ultimately  surpass  the  fresh- water  process,  yet,  up  to  the  present  time, 
scarcely  anything  has  been  accomplished  in  it.  The  immense  difficulty  of 
acquiring  a  satisfactory  knowledge  of  the  habits  of  creatures  dwelling  conti- 
nuously in  the  sea,  has  been  a  serious  obstacle  in  the  way  of  the  pisciculturist 
turning  his  efforts  in  this  direction ;  and  yet  we  feel  certain  that,  from  scientific 
investigations  carefully  conducted,  a  vast  deal  of  most  valuable  information 
may  be  expected — information  which  will  instantly  pass  from  the  domain 
of  science  into  that  of  industrv.  The  French,  who  in  the  utilization  of 
scientific  truths  almost  always  take  the  lead,  have  already  had  their  atten- 
tion directed  to  this  subject,  and  M.  Coste  has  just  presented  to  the  Aca- 
demy of  Sciences  a  memoirc,  in  which  he  points  out  the  importance  of 
converting  the  great  salt  water  lagnnes  of  the  southern  shores  of  Franco 
into  reservoirs  for  the  breeding  of  marine  fish. 
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The  natural  resources  of  a  country  may  bo  ronghly  classified  as  those  of 
production  and  those  of  transport  and  communication ;  of  the  latter  it  is 
snlllciently  obvious  that  Ireland  possesses  an  abundance.  Those  of  pro- 
duction may  be  divided  into  those  growing,  or  that  can  be  mado  to 
grow,  on  its  surface,  and  those  which  exist  beneath  the  surface.  The 
latter  again  may  be  subdivided  into  two  branches,  according  to  the  means 
used  for  obtaining  them,  namely,  quarrying  and  mining;  including  under 
the  term  quarrying,  the  getting  of  sand,  gravel,  and  clay,  as  well  as  stone, 
and  all  other  substances  which  can  be  dug  in  an  open  excavation;  and 
under  the  term  mining,  such  operations  as  require  the  sinking  of  shafts, 
and  the  driving  of  levels  and  galleries. 

In  the  present  series  of  papers  wo  propose  to  describe  some  of  the 
mining  resources  of  Ireland,  communicating  from  time  to  time  all  such 
pieces  of  information  as  may  bo  acquired  by  us.  It  is  as  well  to  say  at 
the  outset,  that  the  mining  resources  of  Ireland,  though  respectable,  are 
not  very  large  As  an  item  in  the  national  productiveness,  they  are  of 
importance,  but  they  can  never  be  such  as  to  raise  her  into  a  great  mining 
country.  The  very  fact,  however,  of  the  comparative  scantiness  of  our 
miuiiig  wealth  makes  it  all  the  more  necessary  that  it  shall  be  wisely 
administered.    A  very  rich  mine  can  afford  to  disregard  the  minutiae  of 
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economical  management ;  but  in  a  poor  one  it  is  often  reduced  entirely  to 
a  question  of  skilful  management,  whether  there  shall  be  a  profit  left 
upon  the  operations  or  not.  What  is  true  of  oue  mine,  is  true  of  the 
assemblage  of  mines  in  any  country. 

This  question  of  profit  reminds  us  of  a  point  in  the  morale  and  the 
political  economy  of  the  subject,  which  it  may  be  useful  to  say  a  word 
upon.  We  have  often  heard  men,  and  even  men  of  education,  speak  with 
regard  to  mining  and  other  companies,  as  if  it  mattered  little  for  the 
country  whether  the  enterprises  were  successful  or  not,  so  that  "  the  money 
was  expended  in  the  country."  Now  there  cannot  be  a  greater  fallacy  than 
this.  It  is  not  the  expenditure  of  capital  that  enriches  a  country,  but  the 
creation  and  accumulation  of  it.  The  expenditure  of  capital,  unless  with 
a  profitable  result,  is  in  all  cases  an  injury  to  the  country,  the  depth  of  the 
injury  being  proportioned  to  the  loss.  The  loss  is  so  much  absolute  waste, 
differing  but  little,  or  not  at  all,  from  that  caused  by  a  fire  or  a  storm. 
It  is  so  much  destruction  of  property.  For  a  similar  reason,  a  miser  or 
holder  of  capital,  like  a  holder  of  com  in  a  famine,  is  often  a  public 
benefactor,  although  he  may  not  be  aware  of  it.  The  grand  test  of 
miuiug,  then,  as  of  all  other  commercial  enterprises,  to  the  philanthropist 
as  well  as  to  the  economist,  is,  "did  it  pay?'* 

With  these  preliminary  observations,  we  would  commence  onr  notice  of 
the  mines  of  Ireland  by  a  glance  at  thoso  of  Wicklow  and  Wexford, 
being  guided  in  our  examination  by  a  little  work  just  issued  from  the 
"  Museum  of  Practical  Geology  and  the  Geological  Survey."  This  is 
entitled,  "  Kecords  of  the  School  of  Mines,  and  of  Science  applied  to  the 
Arts,*1  Vol.  I.,  Part  3,  on  the  Mines  of  Wicklow  and  Wexford,  by 
Warrington  W.  Smyth,  M.A,  Mining  Geologist  to  the  Geological  Survey 
of  Great  Britain  and  Ireland. 

Part  1  of  this  volume  consisted  of  the  introductory  lectures  delivered 
by  the  professors  at  the  school  in  London.  Part  2  was  on  the  geology  of 
the  south  Staffordshire  coal  field.  And  we  arc  much  gratified  to  fiud  that 
Ireland  has  likewise  received  an  illustration  of  some  part  of  her  structure 
in  the  first  volume  of  these  Records. 

Mr.  Smyth  divides  his  subject  into  three  parts,  as  follows:— 

"The  natural  division  of  the  county  of  Wicklow  into  two  parts, —  an  elevated 
mountain  tract  of  granite  on  the  west,  and  a  region  mostly  composed  of  clay-slate 
on  the  east, — coupled  with  the  distinct  character  of  the  metalliferous  deposits 
respectively  oecuring  in  these  portions,  lead  to  the  consideration  of  our  subject 
under  the  following  heads,  1st,  the  lodes  or  mineral  veins  in  the  granite;  2dly,  tho 
ore  deposits  in  the  clay-slate ;  and  3dly,  the  gold  and  other  minerals  which  havo 
been  met  with  in  the  drift  or  superficial  detritus." 

There  is  a  characteristic  of  the  two  first-mentioned  gronps  of  lodes, 
which  we  do  not  think  Mr.  Smyth  anywhere  distinctly  states,  but  which 
may  yet  be  not  without  its  significance,  and  is  at  all  events  worthy  of 
being  noted.  This  is,  that  the  mineral  veins  on  the  flanks  of  the  granite, 
while  not  entirely  devoid  of  copper,  principally  contain  lead  ores,  and  are 
All  worked  as  lead  mines,  while  those  in  the  slate  district  are  all  worked 
either  as  copper  mines  or  as  sulphur,  containing  copper,  although  lead  is 
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likewise  to  be  found  in  small  qnantities  in  some  places.  Mr.  Smyth  first 
of  all  gives  a  few  general  observations  on  the  mineralogical  and  geological 
phenomena  lie  has  observed  in  the  mineral  veins  of  the  two  counties, 
and  he  then  takes  each  mining  district,  and  briefly  describes  the  position, 
direction,  and  contents  of  the  lodes,  and  lastly,  the  works  that  have  been 
carried  on  in  them,  with  occasional  practical  observations  as  to  the  method 
of  working,  and  statistical  details  as  to  their  results.  We  shall  confine 
ourselves  in  our  extracts  and  observations  principally  to  the  two  latter  points. 

The  two  vallies  called  Glendasano  and  Glendalough,  which  unite  at  the 
Seven  Churches,  form  the  first  district  examined.  Here  the  Fox  Rock, 
the  Moll  Doyle,  and  the  Hero  lodes  have  only  been  partially  worked,  the 
indications  not  being  of  a  very  promising  character.  The  Ruplagh  lodo 
has  been  worked  in  three  mines,  all  now  abandoned,  two  in  consequence  of 
the  ore  dwindling  away,  and  one,  because,  "  in  1 844,  the  dry  summer  so 
reduced  the  water  of  Lough  Nahanagan,  which  supplies  the  motive  power 
to  the  machinery,  that  the  pumps  could  not  be  kept  in  action,  and  tho 
excavations  were  drowned;  whilst  it  is  inferred  from  the  destructible 
nature  of  the  granite,  that  all  is  now  in  so  ruinous  a  state,  as  to  be  dan- 
gerous to  re-open."  This  defect  of  water  from  Lough  Nahanagan,  Mr. 
Smyth  thinks,  might  by  suitable  arrangements  have  been  avoided.  The 
Loganure  lode  is  the  one  on  which  the  present  works  are  being  carried  on 
with  very  considerable  success,  as  shown  by  the  following: — 

"During  the  last  five  years  roads  have  been  constructed  up  the  mountain, 
railways  carried  underground,  by  which  a  mule  can  convey  three  waggons  at  a 
time,  "a  stamps  of  lfi  heads  has  been  erected,  and  tho  whole  brought  into  so 
flourishing  a  state,  that  about  200  people  arc  now  employed  under  and  above 
ground.  The  average  monthly  yield  is  120  tons  of  lead  ore,  producing  74  to  75 
per  cent  of  lead,  and  a  proportion  of  silver,  varying  from  6  to  8  ounces  in  the  ton 
of  lead. 

u  A  cross  lode  coursing  nearly  east  and  west,  and  exposed  in  tho  rocks  on  tho 
south  of  the  waterfall,  bears  traces  of  galena  and  copper  pyrites,  with  a  little 
blende;  and  induced  the  commencement  of  an  adit  level, "which  it  was  once 
proposed  to  carry  onward  for  the  purpose  of  intersecting  all  the  above  mentioned 
veins.  A  plan  of  this  kind,  which  must  have  been  adopted  in  any  district 
accustomed  to  mining  on  a  large  scale,  was  not  only  likely  to  discover  other  lodes 
intermediate  between  those  already  known,  but  would  have  reached  them  all  at 
such  depths  as  to  render  their  unwatcring  comparatively  easy,  and  to  obviate  the 
expense  of  establishing  four  engine  shafts  within  the  small  horizontal  range  of 
260  fathoms,  a  mode  of  working  so  costly  as  in  great  part  to  have  swallowed  up 
the  proceeds  of  the  lead  ore  which  was  extracted  during  the  prosecution  of  the 
Ruplagh  mines." 

About  three  miles  S.W.  of  the  Seven  Churches,  in  the  Valley  of  Glcn- 
malure,  there  is  one  very  fine  vein  of  lead  ore,  which  has  been  worked  for 
many  years,  and  many  trials  have  been  made  and  are  now  making  on  lodes 
of  greater  or  less  promise.  Of  the  principal  vein  which  runs  through  the 
townland  of  Ballinafunshogc,  Mr.  Smyth  writes: — 

''This  fine  mine  has  suffered  under  the  disadvantage  of  being  at  varions  periods 
worked  in  an  unskilful  manner,  which  has  entailed  difficulty  and  expense  on  later 
adventurers;  that  portion  of  the  lode  extending  from  the  surface  to  the  adit  level 
has  been  almost  entirely  removed,  but  in  a  most  irregular  way,  and  the  whole  is 
in  so  ruinous  a  condition,  that  it  is  impossible  to  approach  either  of  the  'ends'  or 
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extremities  of  the  workings,  on  which  alone  an  opinion  of  the  farther  resources  of 

the  vein  can  be  founded." 

"The  position  also  of  the  adit  and  shaft  with  respect  to  each  other  is  so  ill- 
chosen  that  the  apparatus  for  raiding  water  and  minerals  is  in  consequence  very 
disadvantagcously  applied,  and  the  expenses  therefore  bear  an  unnecessarily  high 
ratio  to  the  profits." 

The  Ovoca  mines  are  next  described.  These  were  formerly  worked 
wholly  as  copper  mines,  and  rich  masses  of  copper  ore  were  at  first  disco- 
vered and  worked  oat  As  copper  mines,  however,  their  value  gradually 
diminished  in  consequence  of  the  poorness  of  the  ores,  but  when  the 
Neapolitan  Government,  in  1840,  practically  prohibited  the  exportation  of 
sulphur  from  Sicily,  Mr.  Hudson  who  then  worked  Ballvmurtagh  mine, 
having  sagaciously  prepared  himself  for  something  of  the  kind,  introduced 
into  the  market  large  quantities  of  iron  pyrites,  which  he  had  carefully 
stored  iustead  of  throwing  awav,  and  thus  converted  the  Ovoca  mines 
from  very  poor  copper  into  very  rich  and  profitable  sulphur  mines. 

This  iron  pyrites,  or  snlplmret  of  iron,  exists  in  large  quantities  in  the 
slate  beds  along  a  certain  particular  band  of  them  which  strikes  for  several 
miles  across  the  country  in  a  direction  about  N.E.  by  E.  and  S.W.  by  W., 
dipping  at  an  angle  of  50°  or  60°  to  the  S.K.  It  is  partially  mingled 
with  sulphurct  of  copper,  which  likewise  seems  to  occur  in  the  beds,  al- 
though in  some  places  putting  on  the  appearance  of  lodes,  some  of  which 
are  really  cross  fissures.  '  The  Ovoca  mines  consist  of  the  Ballygahan  and 
Ballymnrtagh  mines,  on  the  S.W.  of  the  river,  and  the  Tigroney,  Crone- 
bane,  and  Connareo  mines,  on  the  N.E.  of  it,  the  river  itself  running  down 
along  the  line  of  a  great  "fault"  or  heave,  by  which  the  beds  are  thrown 
down  on  the  N.E.,  and  their  place  accordingly  shifted  laterally  towards 
the  N.W.  The  greatest  depth  to  which  the  ievcls  have  proceeded  is  1 10 
fathoms,  or  660  feet. 

"With  regard  to  the  working  of  the  mine,"  says  Mr.  Warrington  Smyth, 
"  unskilful  methods  were  employed  for  many  years,  which  have  repeatedly  endan- 
gered the  whole  of  the  underground  ways  and  those  engaged  in  them.  The 
practice  of  'underhand  stopeing'  was  always  adopted,  from  unwillingness  to 
allow  time  and  money  for  properly  opening  out  the  ground,  and  conducting  the 
operations  on  the  principles  recognized  as  the  best  in  Cornwall,  Saxony,  the  Ilartz, 
&c  During  the  last  few  years,  the  system  of  'stopeing  in  the  back'  has  been 
Introduced,  a  pair  of  shafts  have  been  sunk  at  the  extreme  western  end  of  the 
mine,  and  the  110- fathom  level  is  to  be  driven  at  once  beneath  all  the  old  work- 
ings, by  which  means  the  stability  of  the  mine,  from  a  certain  depth,  will  be 
ensured,  and  the  water  which  must  at  present  be  raised  by  horizontal  rods  from 
all  the  'bottoms'  will  be  lifted  in  a  direct  line." 

In  Ballygahan  mine,  in  consequence  of  cutting  away  the  buttresses,  a 
terrific  crash  took  place  in  1 850,  cngulphing  a  house,  but  fortunately  only 
killing  one  child. 

Such  incidents  as  these,  involving  loss  of  life,  destruction  of  property, 
and  precluding  the  possibility  of  extracting  the  rest  of  the  mineral  wealth 
that  may  bo  buried  underneath,  show  tho  absolute  uccessity  that  exists  not 
only  for  improved  systems  of  working,  but  for  the  careful  construction  and 
registration  of  mining  plans  and  records,  to  be  kept  in  a  public  office  and 
preserved  for  the  use  of  future  generations. 
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As  to  the  present  productiveness  of  these  mines  we  have  the  following 
statistics  for  ibc  last  few  years: — 

 "Produce  of  Balltmttrtaoh  Mine,  County  Wicklow. 


Year. 


1844 
184.-> 
I84r> 
1847 
1848 
1849 

i&->o 

1851 


Copper 

tl4t». 


SoMat      Sold  at 
Swansea,  other  ports. 


Gross 


T<m<. 

7,130 
C,81G 
7.318 
0.012 
7,021 
7,783 
6,754 
6,020 


2,836 

2  564 

064 
1,317 
1.233 
330 
102 


3.405 
3.0  30 
4,754 
5,043 
0,304 
G,550 
0  415 
5,024 


£ 

18,106 
17,871 
16,040 
11,831 
15,022 
15,342 
13313 
11  878 


Pyrites. 


Net  value 


Ton*. 

0,575 
11,043 
11,023 
13,503 

8,060 

0,582 
14,873 
21,738 


£ 

7,420 
0,337 
0,445 
12,028 
0,865 
10,540 
10,360 
23,011 


rai.iln 

va;,'es. 


£ 

14,420 
14,885 
14,305 
13,705 


Of  the  production  of  Ballygahan  mine  there  is  no  account. 
Of  Crouebanc  and  Tigroney  we  have  the  following: — 

"The  copper  ores  exported  from  Croncbane  and  Tigroney  and  sold  at  the  Swan- 
lea  ticketings,  appear  to  have  been  as  follows,  for  the  last  nine  yean:— 


1844. 

1845. 

1846. 

1847. 

1848. 

1840. 

1850. 

1851. 

1852. 

Tons. 

Tont. 

Tom. 

Tons. 

Tom. 

Tont. 

Ton*. 

Tons. 

Tont. 

Croncbane  - 

810 

1,035 

2,825 

1,241 

137 

13 

25 

Tigroney  - 

353 

657 

644 

422 

13 

Of  the  Conuaree  Mine,  all  that  is  said 

*•  Connarec  was  for  some  years  subjected  to  a  disgracefully  bad  management,  by 
which  the  ore  was  removed  without  any  regard  to  system  or  to  future  conse- 
quence*, and  the  workings  were  crippled  and  rendered  highly  unsafe.  Much  has, 
however,  now  been  unproved;  and  if  a  deep  adit  were  driven  up  from  the  valley 
ofBallykean  on  the  cast,  in  6uch  manner  as  to  spare  the  heavy  expenses  of 
pumping,  the  mine  would  present  considerable  promise  of  future  good  fortune. 
A  steam-engine  of  30  inches  cylinder  is  taxed  to  its  utmost  in  keeping  the  water, 
whilst  a  whim-engine  of  18  inches  cylinder  is  used  for  the  extraction;  but  the  ex- 
in  fuel  necessarily  weighs  heavily  on  the  production." 


After  discussing  the  peculiar  features  of  the  copper  lodes  of  the  Ovoca 
district,  and  comparing  them  with  some  of  those  in  Sweden,  Mr.  Smyth 
the  following  important  remarks: — 


"We  have  not  in  Ireland,  it  is  true,  that  variety  of  silicate  minerals,  nor  the 
combinations  of  cerium  and  other  rare  me  tab,  which  characterize  the  Scandinavian 
dcpositc.  but  the  association  of  copper  pyrites  with  magnetic  iron,  with  chlorite, 
and  large  masses  of  iron  pyrites,  cannot  but  suggest  a  comparison  which 
tends  to  raise  our  expectations  of  the  future  prospects  of  the  Wicklow  mines. 
*****  The  mines  which  we  have  described  (Ovoca)  as  in  active 
operation,  occupy  a  length  of  little  more  than  two  miles,  whilst  there  remains  on 
the  S.W.,  between  Ballyraurtagh  and  the  granite  rocks  of  the  mountain  mass  of 
Croghan  Kinshella,  a  space  of  above  five  miles  in  length,  throughout  which  the 
same  or  analogous  dejmsits  of  ore  have  l>een  proved  to  exist  ut  intervals.  Ap- 
pearances of  considerable  promise  have  been  met  with  at  Ballvmoneen,  Knockna- 
mohili,  Ballveoog.  and  Moncytcigue,  the  two  latter  being  in  tfie  Carysfort  royalty 
J  adjoining  Croghan.  From  various  causes  no  efficient  exploration  has  yet 
in  these  setts ;  and  it  still  remains  to  be  proved  whether,  as  in  the 
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Ovoca  mines,  vast  masses  of  iron  pyrites  will  be  found  beneath  the  more  mixed 
ores  which  occupy  the  surface,  a  conclusion  very  probable,  but  rendered  uncertain 
by  the  varying  character  of  the  adjacent  slate  rock. 

"  The  importance  of  the  produce  of  the  Ovoca  mines  will  best  be  appreciated 
from  the  following  return,  communicated  by  the  Custom  House  authorities  of 
Dublin,  of  the  quantities  of  iron-pvrites  (sulphur  ore}  and  of  copper  ore,  shipped 
at  the  ports  of  Wicklow  and  Arklow  in  each  year  from  1840  to  1852,  both  in- 
clusive :— 


Iron  Pyritca. 

Copper  Ore. 

Grand 

1  CU49 

Total  of 

Wicklow. 

Arklow. 

Total. 

Wicklow. 

Arklow. 

Total. 

both  Ore*. 

Ton*. 

Tons. 

Tons. 

Tons. 

Tons 

Tons. 

Ton*. 

1840 

27,172 

13.004 

40. 1  76 

7,065 

4,365 

11,429 

51,605 

1841 

40.823 

36.565 

77,388 

1,764 

3,376 

5,140 

82,528 

1842 

20,4!I4 

19,963 

40.457 

5,406 

*    —  men 

(1,  4  4  O 

11.182 

61,639 

1813 

19,905 

19,191 

39.186 

4,292 

4,545 

8,837 

48,023 

1844 

15,772 

19.189 

34,961  | 

4^892 

5,270 

10,162 

45,123 

1845 

9,573 

29,445 

39,018 

4,854 

5.042 

9,896 

48,914 

184G 

10,815 

25,215 

36.060 

3,958 

4.350 

8,308 

44.368 

1847 

10,019 

29,889 

40,508 

1,919 

2.886 

4.805 

45,313 

1848 

15,4(52 

J.),  1 4 4 

41.239 

307 

3,600 

3,!K)7 

45,146 

1840 

19,103 

26,524 

45,627 

142 

3,800 

3,942 

49,569 

1 850 

24,221 

49,823 

74,044 

1,493 

2,836 

4,329 

78,373 

1851 

29,399 

73.039 

102.438  . 

41 

2,023 

2,064 

104,502 

1852 

30,770 

67.218 

97,988 

444 

2,358 

2,802 

100,790 

Total 

274,218 

434,872 

709,090 

36,577 

50,226 

86,803 

795,893 

21  cwts.  are  allowed  to  caeh  ton  of  ore," 


It  might,  at  first  sight,  appear  anomalous  that  the  quantities  of  "copper 
ore"  from  the  whole  of  the  Ovoca  mines,  were  so  much  less  than  those 
previously  stated,  as  produced  by  one  mine  alone,  namely,  Ballymurtagh. 
It  is  to  be  explained  in  this  way,  at  Ballymurtugh  all  those  ores  are 
classed  as  copper  ores,  which  contain  any  copper  at  all  worth  extracting. 
Much  of  the  44  sulphur  ore"  bears  a  slightly  increased  price  in  the  market 
on  account  of  the  two  or  three  per  cent,  of  copper  it  contains,  and  they 
are  thus  reckoned  among  the  copper  ores  at  the  mine ;  they  arc,  however, 
sent  to  Liverpool,  principally  to  be  used  as  sulphur  ores,  only  the  smaller 
and  richer  portion,  stated  in  the  latter  table,  being  sent  to  Swansea  to  be 
sold  as  "  copper  ores." 

Mr.  Smyth  gives  us  many  historical  details  as  to  the  working  of  these, 
which  are  interesting,  and  also  speaks  of  trials,  having  more  or  less 
promise,  made  at  other  spots  in  Wicklow,  and  at  Cairnc,  near  Enniscorthy, 
and  BarryVtown,  near  Bannow  Bay,  in  the  county  of  Wexford.  These, 
however,  are  beside  our  present  purpose.  Equally  so,  are  the  alluvial 
workings  for  gold,  formerly  carried  on  in  the  neighbourhood  of  Croghan 
Kinshella,  of  which  Mr.  Smyth  gives  an  account. 

The  maps  with  which  the  little  book  is  illustrated  are  a  first  attempt 
to  print  a  geological  map  in  colours.  The  result  is  not  very  brilliant,  but 
as  a  first  attempt  is  a  pardonable  one,  and  we  may,  doubtless,  expect  im- 
provements in  the  subsequent  trials  at  the  same  process. 
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Art.  III. — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  eye.  and  of  Discoveries  in  general  science  bear- 
ing  upon  Industrial  A  rts. 

Process  of  whitening  Pins  and  Needles  made  of  Iron  and  Steel.  By  MM.  Van- 
tillard  and  'Leblond. — It  is  well  known  that  pins  made  of  brass  wire  are  deficient 
in  strength  and  elasticity,  and  accordingly  they  have  been  replaced  by  pins  made 
of  iron  or  steel;  but  it  is  necessary  to  tin  them  over.  This  operation,  how- 
ever, cannot  be  performed  equally  well  with  iron  as  with  brass;  the  pins  have 
a  rough  nneven  surface,  which  renders  them  inconvenient  to  use,  as  they  arc  liable 
to  tear  the  cloth. 

Messrs.  Vantillard  and  Leblond,  wishing  to  avoid  this  defect,  formed  die  idea  of 
first  covering  the  iron  with  a  thin  coating  of  copper  or  other  metal  having  a 
greater  affinity  for  tin  than  iron  has;  but  in  order  that  this  result  should  be  satis- 
factorily attained,  it  is  necessary  to  polish  and  pickle  the  pins  before  coppering 
them.  The  above  named  manufacturers  have  most  ingeniously  effected  the 
polishing,  the  pickling,  and  the  coppering,  by  one  single  operation.  To  treat,  for 
example,  2  kilogrammes  (a  little  more  than  41bs.  tf^ozs.),  4  litres  (al>out  7  pints) 
of  water,  300  grammes  (10  ounces  9  drachms,  avoirdupois,  by  weight)  of  oil  of 
vitriol,  30  grammes  (lo  ounces  13  grains,  avoirdupois,)  of  salt  of  tin,  40  grammes 
(1  ounce  4  drachms  17  grains)  of  crystallized  sulphate  of  zinc,  (white  copperas,) 
and  7  grammes  (about  108  grains,  avoirdupois)  of  sulphate  of  copper,  are 
mixed  together;  this  mixture  is  allowed  to  dissolve  during  twenty- four  hours. 
The  bath  being  thus  prepared,  it  is  to  be  introduced  into  a  barrel  of  wood, 
made  pitcher-like,  and  mounted  upon  an  axis.  Into  this  barrel,  which  has 
a  capacity  of  about  35  pints,  the  pins  are  now  to  he  put ;  it  is  then  turned 
rapidly  during  half  an  hour;  when  the  pins  will  be  found  to  have  received  a 
pickling,  a  polishing,  and  a  slight  coppering.  After  the  lapse  of  this  time,  20 
grammes  (al>out  10  drachms  8  grains,  avordupois,)  of  sulphate  of  copper,  in 
crystals,  (blue  stone,)  are  to  be  added,  and  the  barrel  again  turned  during  12 
minutes,  when  a  solid  coppering  will  be  effected,  with  a  finely  polished  surface. 
This  done,  the  liquid  in  the  barrel  is  to  be  decanted  off,  and  mav  l»e  used  repeat- 
edly for  the  same  piirpose;  the  pins  arc  washed  in  cold  water,  then  put  in  a  tray 
containing  a  hot  solution  of  soap,  and  agitated  for  about  two  minutes.  The  soap 
ley  is  decanted  off,  and  the  pins  put  into  a  bag  with  some  fine  saw-dust  and 
shaken,  by  which  means  the  coppered  surface  assumes  a  brilliant  appearance. 
The  pins  thus  prepared  may  In?  tinned  in  the  ordinary  way,  but  the  operation  ean 
be  effected  much  more  rapidly  than  in  the  ease  of  ordinary  brass  pins.  The  arti- 
cles made  in  this  way  arc  far  more  beautiful  and  useful  than  those  made  in  the 
ordinary  way.  This  process  is  tho  more  deserving  of  attention  at  present,  quite 
independent  of  the  superior  quality  of  the  pius,  in  consequence  of  the  exceedingly 
high  price  of  brass  wire. — Bulletin  de  la  Sociite  cf  Encouragement,  March,  1853, 
p.  142. 

A  new  Hammer  for  forming  and  dressing  Mill  Stones,  by  which  the  great  danger 
to  the  health  of  the  Workmen  from  the  dust  produced  is  avoided.  Jig  M.  Point, 
of  La  Ferte-sous-Jouarre. — It  is  well  known  that  the  making  of  mill-stones  and 
their  subsequent  dressing  when  worn  down  are  exceedingly  unhealthy  occupations. 
The  fine  silicious  dust  gets  into  the  mouth,  and  finally  into  the  lungs,  where  it 
causes  phthisis  of  the  most  fatal  kind.  The  effects  of  this  disease  are  so  disastrous 
at  the  celebrated  mill-stone  quarries  of  La  Ferte-sous-Jouarre,  that  attention  has 
frequently  l>cen  directed  to  find  some  means  to  remedy  the  evil.  This  object 
appears  to  have  been  effected  by  M.  Poirel's  invention.  It  consists  of  an  ordinary 
hammer,  with  a  small  reservoir  made  of  brass  or  tin-plate,  somewhat  like  a  smaller 
hammer,  fitted  on  the  handle  quite  close  to  the  hammer-head.  This  small  hollow 
hammer  has  a  hole  through  it  exactly  like  that  in  the  iron  one,  into  which  the 
handle  is  made  to  fit;  ami  by  means  of  rings  of  vulcanized  caoutchouc  or  gutta- 
percha, it  if  made  to  slide  water-tight  upon  the  handle  of  the  hammer,  to  which  it 
is  to  be  attached ;  an  orifice  is  made  in  one  side  of  it  for  the  purpose  of  introdu- 
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ring  water,  and  is  closed  by  a  9crew-tap.  At  one  end  there  is  a  fine  capillary  hole 
through  which  water  can  he  forced  by  the  shock  of  a  blow  with  the  hammer,  but 
through  which  air  cannot  enter.  This  hole  is  so  arranged  that  any  drops  of  water 
which  escape  from  it  full  a  little  above  the  point  of  the  hammer  used  in  dressing 
the  stone.  In  working  with  such  a  hammer  a  drop  of  water  is  made  to  fall  upon 
the  point  with  every  blow,  the  effect  of  which  is  to  make  a  paste  of  the  silicious 
dust,  and  prevent  it  from  living  about.  The  amount  of  water  is  proportional  to 
the  rapidity  and  force  of  the  blows,  and  consequently  directly  bo  to  the  quantity 
of  dust  produced.  When  one  point  of  the  hammer  is  worn*  and  that  the  cither 
must  be  used,  the  little  reservoir  may  be  turned  round  on  the  handle,  and  thus 
answers  for  both  ends.  The  usual  sized  reservoirs  employed  arc  capable  of  con- 
taining sufficient  water  to  last  for  four  hours;  and  when  made  of  thin  tin-plate,  or 
in  part  of  gutta-percha,  weigh  only  about  4£ozs.,  *o  that  the  weight  added  to  the 
hammer  is  very  trifling.  The  time  occupied  in  replenishing  the  reservoir  when 
empty,  would  lie  quite  inappreciable. — Bulletin  de  la  Sociite  d Encouragement, 
May,  1853,  p.  229. 

Manufacture  of  Papier-mach'?  from  Straw. — During  the  last  year,  Mr.  P. 
Warren  has  obtained  a  patent  for  producing  a  sort  of  papier-mache-like  mass 
from  straw.  The  process  differs  very  little  from  that  employed  for  the  prepara- 
tion of  straw-paper,  now  so  extensively  made  in  this  country,  and  was,  indeed, 
tried  many  years  ago  in  Germany.  Rye,  wheaten,  barley,  or  oaten  straw,  is  first 
cut  into  small  pieces,  and  if  there  are  knots  in  it,  it  is  ground  between  millstones, 
or  crushing  cylinders.  The  straw  thus  subdivided,  is  then  boiled  in  a  strong  alkaline 
ley,  (caustic  soda  or  potash,)  in  order  to  remove  the  extend  silicious  rind,  until  it 
is  converted  into  a  pulpy  mass.  The  rapidity  with  which  this  is  effected  depends 
upon  the  kind  of  straw,  and  the  strength  of  the  solution.  When  sufficiently  boiled, 
the  mass  is  worked  up  in  a  rag  engine,  after  which  it  is  partially  dried,  and  in  tins 
state,  is  made  into  sheets  by  means  of  presses  or  rollers,  or  it  may  be  at  once 
pressed  into  the  difficrcnt  forms  which  it  is  intended  to  give  it  The  plates  or 
formed  articles  may  then  be  dipjied  in  oily  or  gelatinous  liquids,  and  baked  in  an 
oven,  in  the  same  way  as  ordinary  papier-mache  wares,  and  finally  varnished,  in- 
laid, or  otherwise  decorated.  (A  similar  material  can  easily  Ik*  made  with  the 
light  surface  or  How  pent,  forming  the  upper  layer  of  our  bogs,  and  as  there  is  no 
patent  for  the  employment  of  such  a  material,  there  is  a  wide  field  of  industry 
open  to  any  cntcrprizing  persons,  who  would  take  up  the  manufacture  of  papier- 
mache  from  it). — London  Journal,  Sept.  1853,  p.  193. 

Jiosin  Oil  for  Lubricating  Machinery. — Paycn  and  Buran  recommend  the  oil 
obtained  by  the  distillation  of  common  rosin  with  from  5  to  10  per  cent,  of  quick- 
lime, as  a  good  material  for  greasing  machinery.  As  it  is  generally  slightly  acid, 
even  when  distilled  with  lime,  it  is  recommended  to  add  from  2  to  5  per  cent,  of 
lime  or  magnesia  to  the  cold  oil,  which  unites  with  the  free  acid,  and  gives  the 
whole  mass  the  consistence  of  butter.— Polgtechnisches  Centralblatt,  No.  12,  1853. 


Akt.  IV. — Bulletin  of  Industrial  Statistics. 

PROGRESS  OF  THE  LINEN  MANUFACTURE  IN  IRELAND. 

In  the  first  number  of  this  Journal  we  gave  some  statistics,  which  showed  the 
rapid  increase  in  the  growth  of  flax  in  this  country.  The  progress  of  the  linen 
manufacture  is  no  less  gratifying,  as  the  following'dctails,  summarized  from  the 
Belfast  Mercantile  Journal  of  January  1 0th,  will  >t\o\\:  The  following  table  gives 
the  imports  and  exports  of  linen  fabrics  and  linen  yams  into  Belfast  during  the 
years  1852  and  1853.— 
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Imports. 

1852.  1853. 
Linen  and  Thread        ...        771  boxes  ...        886  taxes 

Linen  Yarn        ..         5i532,8001t*.        ...        9,013, 7601bs. 

Exports. 

1852.  1853. 
Linen  and  Thread       ...      61,030  boxes        ...       63,070  boxes. 

Linen  Yams  ...       8,610,16Otbs.  ...  7,8S9,280lbs. 

The  following  table  gives  the  relative  prices  of  linen  and  linen-yarns  at  the  close 
of  the  years  1852  and  1*553: — 

4a-  Ad.  Light  Linens. 

U-     15       10        17          18  19  20  2la<> 

d.       d.       d.         d.          d.  d.  d.  d. 

1852,  ...    8     8?     9?     10?     11?  13*  15  164 

1853,  ...    8     9     10       11       12  13}  16  16} 

Yarn*. 

40       45        50      55        00        65        70        75        80        85  90 
ft.  d.    #.  d,    s.  d.  ft.  <L    ft.  d.    ft.    d.    ft.  d.    ft.    d.    t.  d.    ft.    d,   ft.  d. 

1852,  L.Warp,  4  9    4  6   4  4*  4  3   4  3    4  3   4  44  4  74  4  10.1  5  14  5  6 
„    „  Weft,  4  7*  4  44  4  14  4  0   3  104  3  104  3  104  3  10l  2  1(4  3  104  4  14 

1853,  „  Warp,  5  0    4  9    4  6   4  44  4  3    4  3    4  3    4  7}  4  loj  5  lj  5  0 
„    „  Weft,  4  10$  4  7£  4  4£  4  ij  4  0   3 10$  3  9   39    89    39  36 

There  arc  now  88  factories  in  the  whole  of  Ireland,  with  580,684  spindles  (in 
1850  there  were  only  73).  At  the  close  of  1852  there  were  only  58  power- looms 
at  work  in  Ireland;  there  arc  now  218,  and  preparation  is  making  tor  1,105  ad- 
ditional, making  a  total  of  1,823.  One  new  establishment,  that  of  Messrs.  J.  &  T. 
Kennedy,  has  arrangements  for  1,100  looms,  of  which  four  or  five  hundred  are 
already  set. 

From  tho  preceding  table  we  sec  that  the  imports  of  l»th  linen  fabrics  and  linen 
has  considerably  increased,  and  that  the  export  of  linen  has  also  increased,  but 
that  of  linen  yarn  has  decreased.  We  lielicvc  the  cx|>orts  from  Newry  and 
Drogheda  have" also  increased,  but  we  arc  unable  to  give  the  amount.  The  value 
of  the  medium  numbers  of  yarn  has  slightly  decreased,  although  flax  has  ruled 
considerably  higher  throughout  the  year  than  in  1852,  say  fully  £12  per  ton  on  an 
average.  It  follows  from  this  that  the  spinning  trade  has  been  comparatively  un- 
rcmunerative  during  the  past  year,  more  particularly  as  the  price  of  coals  has  risen 
very  considerably,  as  will  be  seen  by  the  following  table,  which  shows  the  relative 
price  of  coals  per  ton  at  Belfast  at  the  beginning  and  close  of  the  year  1853: 

January  1st,  1853.  Dec.  31st,  1853. 

Knglish,      ...    12s.  Gd.  to  13s.     ...     English,      ...    10*.  to  20s. 
Scotch,        ...     9s.  to  9s.  Gd.     ...      Scotch,       ...  15s. 

Showing  an  advance  of  7s.  per  ton  on  English,  and  6*.  to  6*.  Gd.  per  ton  on  Scotch 
coaL  This  advance  on  the  large  quantity  used  in  Belfast  and  its  dependencies, 
for  manufacturing  purposes,  reckoned  at  equal  to  130,(H>0  tons  per  annum,  must 
tell  seriously  upon  the  profits  of  the  manufacturer.  Notwithstanding  this  enor- 
mous increase  the  qnautity  of  coals  imported  into  Belfast  has  considerably  in- 
creased, us  will  be  evident  by  the  following  table  of  the  imports  for  tho  last  four 


1850  ...  ...  ...  253,515  tons. 

18ol  ...  ...  ...  20o,513  || 

1852  ...  ...  ...  317,313 

1853  ...  ...  ...  345,(170  „ 

In  consequence  of  the  anticipated  war  the  consumption  of  linen  was  scarcely  so 
good  as  at  the  corresponding  period  last  year:  and  the  stork  of  linen  and  linen  yarns 
was  also  larger,  During  the  first  nine  months  of  185.')  both  the  production  and 
consumption  were  large,  but  since  the  1st  of  October  the  trade  has  ruled  rather 
dull.  The  spinners  having,  however,  adopted  the  wise  step  of  working  only  forty  - 
eight  hours  in  the  week  instead  of  sixty;  die  stocks  have  been  kept  down  and 
the  prices  to  a  great  extent  maintained. 
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INCREASE  OP  TRADE  IN  BELFAST. 

Cotton  and  Sewed  Muslin  Manufactures. — The  influence  which  the  existence  of 
a  great  branch  of  manufacture  in  a  locality  exercises  upon  its  general  trade  is  well 
illustrated  in  Belfast,  in  the  rapid  progress  of  every  other  species  of  manufacture, 
and  of  its  general  commerce.  Thus,  the  cotton  trade  of  that  town  is  steadily  in- 
creasing; there  being  now  employed  111,204  spindles,  being  an  increase  of  lf>,000 
spindles  over  1852.  The  consumption  of  yams  has  l>een  mnch  the  same  as  in  1852, 
as  regards  quantity,  but  the  quality  was  superior.  Of  the  111,264  spindles,  84,300 
are  occupied  in  spinning  the  tiner  qualities;  39,000,  medium;  and  37,904,  ooarsc 
yarns.  The  same  causes  which  atFected  the  linen  trade,  especially  the  high  price 
of  coals,  have  also  affected  this  branch  of  manufacture.  The  following  table  re- 
presents the  imports  and  exports  of  cotton  goods  for  the  year  1852  and  1853: 

Import*.  1852.  1853. 

Cottons  &  Cotton  Wool  20,215  bales,  12,030  trusses.  ...  6,522  bales,  8,343  trusses. 
Cotton  Yarn,        ...      2,544    „      G.G07  skps.&bgs. 

Exports.  1852.  1853. 

Cotton  Yarn,  1,224 bales,  4991>xs,  lOOGskps. ...  l,125bales,  l,2l5bxs.  906skps. 
Calicoes,  Muslins,  1,949    „     18.025  pgs.  ...1,004    „     14.343  pgs. 

The  sewed  muslin  business,  as  well  as  the  gingham  and  printed  calico  trades, 
although  not,  perhaps,  so  lively  or  remunerative  as  they  were  at  the  commence- 
ment of  the  year,  have  l>ccn  conducted  throughout  with  great  activity.  The 
former  continues  to  insinuate  its  branches  throughout  Ireland,  wherever  skilful 
and  willing  hands  are  to  be  found ;  and  we  Ixdievc  we  arc  within  the  mark  when 
we  say,  that  al>out  £1,500,000  arc  spent  annually  throughout  Ireland  for  wages  in 
this  trade,  chiefly  tlirough  the  agency  of  Belfast  and  Glasgow  establishments,  It 
is  calculated  that  upwanls  of  50,000  looms  arc  at  work  in  Belfast  and  various 
parts  of  Ireland  in  weaving  muslins,  calicoes,  &c,  and  which  numt>er  would  be 
rapidly  augmented,  were  a  sufficient  supply  of  skilled  labour  to  be  had. 

Shipping  of  Belfast. — As  may  be  expected  from  the  previous  statements,  a 
very  considerable  increase  has  taken  place  in  the  shipping  of  Belfast  during  the 
past  year,  as  the  following  table,  representing  the  tonnage  of  all  the  vessels  enter- 
ing and  clearing  outwards  from  that  port,  during  the  years  1851,  1852,  and  1853, 
indicates  :— 

1851.  1852.  1853. 

Steamers,  ...  ...    309,783    ...    300,020    ...  417,516 

Sailing  vessels  in  foreign  trade,     84,710    ...     03,297    ...  77,031 
In  cross  channel,    ...  ...    242,830    ...    238,404    ...  252,184 

In  Irish  coasting,  ...      13,009    ...     20,874    ...  20,874 

G50.938    ...    684,132    ...  708,505 

Increase  in  1853  over  1851,  ...  117,507 

1853    „    1852,  ...  84,373 

Being  equal  to  an  increase  of  12^  per  cent  on  1852,  and  18  per  cent  on  1851. 

Iron  Ship-building. — We  arc  glad  to  find  that  the  trade  of  iron  ship-building  has 
been  established  in  Belfast.  Messrs.  R.  Ilickson  &  Co.  have  established  a  building 
yard  on  Queen's  Island ;  and  had  in  January  last  a  clipper-shin,  intended  for  the 
Bombay  trade,  of  1 ,400  tons  register,  in  course  of  croetion.  They  had  also  completed 
a  contract  for  another,  of  2,000  tons,  for  the  Australian  trade ;  and  with  a  Liverpool 
house  for  supplying  an  iron  vessel,  which  will  l»c  the  largest  iron  sailing  ship  yet 
built.  It  is  a  great  source  of  satisfaction  to  know  that  these  ships  wUl  l>e  all  com- 
pleted with  native  manufactured  iron  ;  all  the  plates,  &c,  required  for  them  will 
be  made  at  the  Iron  Works  in  Eliza-street,  Belfast,  where,  we  understand,  the 
make  of  this  article  has  been  nearly  doubled  during  the  mouths  of  November  and 
December.  The  keels  also  for  these  ships  are  forged  with  the  tilt  hammer  at 
these  works,  and  are  a  very  massive  piece  of  workmanship,  certainly  the  largest 
of  manufactured  iron  for  a  keel  ever  made  in  the  Three  Kingdoms. 
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Art.  L — Industrial  Education.  No.  II. — On  the  State  and  Progress  of 
Agricultural  Education  in  Ireland,    By  M.  Brooan. 

It  is  &  self-evident  fact,  that  tho  successful  conduct  of  any  business  requires 
previous  training  and  careful  instruction  in  all  its  various  details;  but,  to 
any  one  who  doubts  the  reasonableness  of  such  a  proposition,  the  lamentable 
failures  that  are  constantly  occurring  from  men  embarking  in  pursuits, 
with  the  principles  of  which  they  are  but  imperfectly  acquainted,  should 
afford  abundant  evidence  of  its  truth.  And  yet,  until  a  comparatively 
recent  period,  there  was  one  pursuit,  at  least — the  cultivation  of  the  soil 
— which  was  considered  of  so  simple  a  character  as  to  exempt  it  from  the 
application  of  this  fundamental  principle  of  social  economy.  Any  man 
possessing  sufficient  capital,  no  matter  how  insufficient  his  intelligence  and 
experience,  was  considered  qualified  to  have  the  management  of  land ;  and 
any  man  whose  physical  power  was  well  developed,  though  possessing  no 
other  qualification  whatsoever,  was  deemed  quite  fit  to  become  an  agricul- 
tural labourer.  Fortunately,  this  stand-still  state  of  matters  was  not 
destined  to  continue.  Thinking  men  began  to  suspect  that  something 
more  than  capital  and  labour  was  required,  in  order  to  make  the  pursuit 
of  Agriculture  as  successful  as  it  ought  to  be; — that  the  principles  of 
vegetable  growth  and  nutrition,  instead  of  beiug  simple  processes,  interesting 
only  in  theory,  form  some  of  the  most  important  subjects  of  investigation;— 
that  tho  soil,  which  was  formerly  considered  of  an  entirely  homogeneous 
nature,  and  ranked  as  one  of  the  ««  four  elements,"  under  the  general  name 
of  earth,  was  an  extremely  compound  mass,  consisting  of  various  hetero- 
geneous substances,  from  which  the  different  families  of  plants  derived  their 
nourishment ; — in  short,  that  mere  **  practical  experience  "  was  too  slow  a 
guide  on  the  path  of  agricultural  progress,  and  that  the  aid  of  theory,  tho 
offspring  of  science,  was  necessary  to  enable  the  agriculturist  to  meet  the 
constantly  increasing  demands  upon  his  exertions. 

But  there  is  often  a  wide  interval  between  the  recognition  of  a  defect 
and  the  application  of  a  suitable  remedy,  and  so  it  was  in  this  case:  years 
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elapsed  before  any  attempt  was  made  to  establish  a  school  for  imparting 
adequate  agricultural  instruction  to  youth.  The  first  effort  of  the  kind 
appears  to.have  been  undertaken  in  France,  in  the  year  1775,  by  the  Abbe 
Rozier,  but,  unfortunately,  it  failed  to  secure  that  attention  which  its 
importance  deserved,  and  instead  of  sympathy  and  support,  it  met  only 
with  doubt  and  opposition.  A  second  attempt  was,  however,  made  by  Dr. 
Fellenberg  to  demonstrate  the  perfect  practicability  and  success  of  com- 
bining agricultural  with  literary  education  in  his  school,  established  in 
1 799,  at  Hofwyl,  in  the  canton  of  Berne,  in  Switzerland,  and  his  success 
having  stimulated  others  to  follow  in  his  footsteps,  numerous  institutions 
founded  on  the  model  of  that  of  Hofwyl  are  now  established  in  Switzerland 
aud  in  Belgium,  France,  Wurtemberg,  Prussia,  Saxony  and  Holland. 

The  introduction  of  Agricultural  Schools  into  Ireland  dates  from  a  com- 
paratively recent  period,  the  first  having  been  founded  at  Templemoyle, 
near  Derry,  in  the  year  1 827»  under  the  auspices  of  the  "  North  Western 
Farming  Society."  This  institution  was  originally  modelled  exactly  on  the 
plan  of  that  of  Hofwyl,  with  separate  departments  for  the  education  of  the 
higher  and  lower  classes.  The  former  branch  had  to  be  abandoned,  the 
latter  still  continues  in  successful  operation ;  but  it  is  not  to  be  understood  as 
a  school  for  the  very  poorer  classes,  the  pupils  being  generally  from  that  of 
respectable  farmers. 

No  attempt  appears  to  have  been  made  to  bring  the  masses,  the  great 
body  of  small  farmers  and  agricultural  labourers,  under  the  beneficial  in- 
fluence of  such  a  system,  until  the  Commissioners  of  National  Education, 
observing  the  great  absence  of  industrial  skill  apparent  in  the  cultivation 
of  the  soil  of  this  country,  undertook  to  apply  a  remedy,  by  adapting  the 
kind  of  instruction  to  be  imparted  in  their  schools  to  the  special  require- 
ments of  the  country.  In  their  fourth  report  (for  the  year  1837)  they 
thus  allude  to  the  necessity  then  existing  for  diffusing  a  better  knowledge 
of  agriculture: 

"Considering,  too,  the  very  backward  state  of  agriculture  in  Ireland,  and  that 
it  forms  the  only  source  of  employment  for  a  vast  number  of  the  labouring  poor, 
we  think  it  particularly  desirable  that  a  better  knowledge  of  it  should  l»e  pro- 
moted ;  and  that  the  schools  under  us  should  tend,  as  far  as  practicable,  to  bring 
forward  an  intelligent  class  of  farm  labourers  and  sen-ants." 

They  accordingly  determined  on  giving  an  industrial  character  to  the 
training  of  their  teachers,  so  that  they  might  be  enabled  to  combine  in- 
dustrial with  literary  instruction,  in  all  National  Schools  where  circum- 
stances might  be  favourable  for  effecting  such  a  combination,  and  thus 
render  their  system,  as  far  as  possible,  one  of 44  combined  literary  and  in- 
dustrial education."  The  institution  of  the  Model  Farm  and  Agricultural 
Training  School,  at  Glasncvin,  near  Dublin,  in  the  year  1 838,  was  the 
initiation  of  this  nseful  system,  which  appears  to  be  well  designed  to  effect 
a  complete  and  most  desirable  revolution  in  the  social  condition,  as  well  as 
in  the  agricultural  practices,  of  the  peasantry  of  this  country. 

For  some  years  this  establishment  formed  almost  the  sole  agency  in  the 
work  of  agricultural  education  in  connexion  with  the  Board  of  National 
Education;  but  by  degrees  minor  institutions, — offshoots  of  the  parent 
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stem,— began  to  spring  up  in  different  parts  of  the  country.  Still  the 
progress  of  the  movement  was  comparatively  slow,  for  in  1845*  the  first 
year  for  which  we  have  an  authentic  account  of  the  number  established; 
we  find,  from  the  twelfth  report  of  the  Commissioners,  that  there  were  five 
model  and  seven  ordinary  agricultural  schools  in  operation;  that  there 
were  twelve  free  agricultural  scholarships  endowed,  (besides  the  twelvo 
free  scholarships  in  the  Glasnevin  establishment);  and  that  grants  had 
been  made  towards  the  establishment  of  five  additional  agricultural  schools. 
From  this  till  the  close  of  1852,  (the  date  of  the  last  official  information 
concerning  them,)  they  have  gone  on  steadily  tocreasing,  so  that  on  the 
31st  December,  1852,  there  were— 

AGRICULTURAL  SCHOOLS. 


Model            ...            ...            ...  ...  29 

Ordinary         ...            ...            ...  ...  40 

Workhouse                    ...            ...  ...  23 

Total              ...            ...            ...  ...  02 

AGRICULTURAL  PUPILS- 

Boarders,  Free               ...            ...  ...  63 

„       Fuving            ...             ...  ...  88 

  101 

Day  Pupils                    ...             ...  ...  2,3oa 

"Paid  Industrial  Classes H               ...  ...  207 


Total  ...  ...  ...  ...  2,*><<3 


Thus  during  a  period  of  seven  years  these  schools  have  increased  over 
seven-fold,  while  the  pupils  receiving  agricultural  instruction  in  them  have 
increased  in  a  far  greater  ratio. 

But  the  progress  of  the  system  is  not  to  be  measured  merely  by  the  in- 
crease in  the  number  of  agricultural  schools.  The  scope  and  efficiency  of 
the  instruction  imparted  in  them  has  been  greatly  extended  and  improved, 
and  their  organization  and  supervision  more  systematically  and  effectually 
carried  out.  In  their  fourteenth  report  (for  the  year  1847),  after  detailing 
the  principles  on  which  they  propose  to  organize  and  support  agricultural 
schools,  the  Commissioners  thus  proceed :— "  The  plan  wo  havo  now  ex* 
plained  cannot  be  effectually  worked  by  our  ordinary  inspectors.  It  will  be 
necessary,  therefore,  that  our  agricultural  schools,  including  our  Model 
Farm  at  Glasnevin,  should  be  under  the  superintendence  of  a  person  prac- 
tically connected  with  agricultural  operations,  with  plans  of  farm  buildings, 
and  the  best  method  of  keeping  farming  accounts ;  and  who  shall  be  com- 
petent to  examine  and  report  on  the  system  of  agricultural  instruction 
carried  out  in  schools  of  this  description.  We  have  accordingly  determined 
to  appoint  an  officer  to  discharge  this  important  duty.  With  his  assistance 
we  shall  in  future  be  able  to  make  full  and  satisfactory  reports  to  Par- 
liament of  the  agricultural  department  of  our  system."  In  accordance  with 
the  intention  thus  expressed,  the  Commissioners  proceeded  to  appoint  an 
Agricultural  Inspector,  in  August,  1848,  and  they  selected  from  among 
several  candidates  for  the  office,  Dr.  Kirkpatrick,  whose  zeal  ip  promoting 
the  work  of  agricultural  education,  as  manager  of  the  Lame  Agricultural 
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School,  pointed  him  out  as  one  well  qualified  for  the  performance  of  the 
duties  of  that  important  office. 

In  April,  1849.  Dr.  Kirkpatrick  made  his  first  report  on  the  system  of 
agricultural  education,  and  appended  thereto  we  find  reports  from  the  con- 
ductors of  the  Lame,  Market-hill,  and  Italian  Agricultural  Schools,  detailing 
the  improved  system  of  management  canned  out  on  the  model  farms  con- 
nected with  these  schools,  and  the  arrangements  adopted  therein  for 
affording  agricultural  instruction  to  the  more  advanced  pupils.  Appended 
to  his  third  report  (for  the  year  1 850),  we  find,  for  the  first  time,  the 
44  Statistics  of  the  Agricultural  Schools,"  collected  and  presented  in  a  tabu- 
lated form;  all  the  agricultural  schools  in  connexion  with  the  Board  being 
required  to  furnish  annual  reports  and  returns  of  the  proceedings  pertaining 
to  their  agricultural  departments,  from  which,  after  careful  examination, 
the  44  Statistical  Table  "  is  compiled. 

In  connection  with  his  last  report  (for  the  year  1852),  we  find  reports 
from  seventy-four  agricultural  schools;  and  from  a  comparison  of  the  re- 
sults shewn  by  the  44  Statistical  Table,"  with  that  of  the  previous  year 
(1851)  we  deduce  the  following  items  of  progress: — 
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Having  thus  traced  the  origin  and  progress  of  the  system,  wo  will  now 
proceed  to  detail — 

1st,  Its  organization  and  management. 
2nd,  The  obstacles  to  its  full  development. 

3rd,  The  means  that  should  be  adopted  to  extend  its  operations 

and  increase  its  efficiency. 
4th,  The  good  effects  it  is  calculated  to  produce. 
The  agricultural  schools  are  divided  into  three  classes,  Model,  Ordinary, 
and  Workhouse;  we  shall  treat  of  each  separately:  and,  first,  of  Model 
Schools. 

Whenever  a  farm  of  land  of  not  less  than  twelve  statute  acres  in  ex- 
tent, with  suitable  offices  thereon  for  the  accommodation  of  an  adequate 
quantity  of  live  stock,  and  for  other  farm  purposes,  is  connected  with  a 
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National  School  at  a  convenient  distance,  and  that  proper  arrangement 
are  made  for  affording  instruction  in  the  theory  and  practice  of  improved 
agriculture  to  a  class  of  the  more  advanced  pupils,  and  to  a  certain  num- 
ber of  agricultural  boarders,  the  Commissioners  grant  an  additional  salary 
of  £10  per  annum  to  the  teacher  for  affording  such  instruction  and  setting 
au  example  of  skilful  and  systematic  farm  management  in  his  neighbour- 
hood; but  should  the  farm  be  large,  and  there  be  a  necessity  for  appointing 
an  agriculturist  for  the  exclusive  management  of  the  agricultural  depart- 
ment, they  will  grant  a  separate  salary  of  £30  per  annum  to  such  agri- 
culturist, for  conducting  the  farm  operations  and  affording  agricultural 
instruction. 

Nearly  all  the  early  founded  agricultural  schools  were  established  on  a 
very  limited  scale,  and  on  a  very  simple  and  inexpensive  plan;  bnt  as 
their  utility  came  to  be  recognised,  it  was  thought  desirable  to  establish 
them  on  a  snore  extensive  and  efficient  basis.  To  effect  this,  as  well  as 
to  maintain  them  in  efficient  working  order  after  being  so  established, 
required  considerable  immediate  and  annual  expenditure,  which  few  landed 
proprietors  or  patrons  of  schools,  however  anxious  to  forward  improve- 
ment, would  be  able  or  willing  to  undertake.  The  Commissioners,  there- 
fore, resolved  that,  in  cases  where  it  might  be  desirable  to  establish  a 
model  agricultural  school,  and  where  a  large  amount  of  expenditure  should 
be  incurred  by  them  in  aid  of  its  establishment,  they  would  take  the  direct 
management  into  their  own  hands,  merely  requiring  a  certain  amount  of 
local  subscription  (from  £200  to  £400)  to  be  invested  to  their  credit 
before  commencing  the  building  operations.  This  determination,  with  the 
reasons  which  induced  the  Commissioners  to  depart  from  their  previous 
jiractice  of  allowing  the  management  to  remain  in  the  hauds  of  local  parties, 
was  announced  in  their  16th  report  (for  the  year  1849);  and  since  that 
period  they  have  had  twelve  model  agricultural  schools  established  under 
their  own  exclusive  control.  In  all  these  establishments  the  agriculturists 
in  charge  receive  certain  fixed  salaries  and  allowances  (equivalent  to  about 
£50  per  annum),  with  furnished  apartments,  &c  They  manage  the  model 
forms,  not  for  themselves,  but  for  the  Commissioners,  arc  supplied  with  all 
the  necessary  stock,  implements,  &c.,  and  receive  an  adequate  "  imprest" 
for  meeting  the  "  petty  expenditure"  of  the  establishments,  but  they  are 
not  permitted  to  incur  any  expenditure  exceeding  £3  without  the  special 
sanction  of  the  Commissioners  under  the  advice  of  the  Agricultural  In- 
spector. They  are  required  to  transmit  monthly  accounts  of  all  expenditure 
and  receipts  in  connexion  with  their  respective  farms,  which  are  sub- 
jected to  a  rigid  scrutiny  in  the  office,  and  aro  submitted  for  the  exa- 
mination and  certificate  of  the  Agricultural  Inspector  before  being  finally 
approved. 

Ten  years  experience  in  promoting  agricultural  education,  had  shown 
the  Commissioners  the  difficulties  attendant  on  the  establishment  and 
management  of  agricultural  schools,  on  a  scale  commensurate  with  their 
acknowledged  importance  and  utility— had  shewn  them  that,  in  many  in- 
stances in  which  a  large  expenditure  had  been  incurred  in  the  erection  of 
imildings,  the  institutions  afterwards  remained  almost  inoperative  from 
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want  of  adequate  means  to  conduct  them  properly ;  and  that,  therefore, 
much  more  was  necessary  on  their  part  than  merely  the  usual  grant  tow- 
ards building  and  the  salary  of  the  teachers.  But  in  order  to  warrant 
them  in  undertaking  so  much  increased  responsibility,  and  in  order  that 
institutions  in  which  so  much  of  the  public  property  would  be  invested, 
and  in  the  success  of  which  the  public  would  be  so  deeply  interested,  might 
be  conducted  satisfactorily,  they  determined,  in  addition  to  contributing 
towards  the  erection  of  these  schools,  to  supply  the  means  of  having  them 
efficiently  conducted,  and  to  possess  the  exclusive  control  in  every  case  in 
which  they  undertook  the  increased  responsibility,  leaving  it  still  in  the 
power  of  local  parties  who  contributed  towards  the  establishment  of  agri- 
cultural schools,  and  who  might  be  willing  to  furnish  the  means  of  con- 
ducting them  properly,  to  retain  the  management  of  them  in  their  own 
hands.  Hence  the  model  agricultural  schools  came  to  be  subdivided  into 
two  classes: — 

1.  Those  under  local  management 

2.  Those  under  the  exclusive  control  of  the  Commissioners. 

Nearly  all  the  model  agricultural  schools  recently  established  belong  to 
the  latter  division,  and  some  of  those  originally  conducted  under  local 
management,  but  which  failed  from  want  of  means  to  work  them  success- 
fully, have  been  transferred  to  the  Commissioners,  and  are  now  also  in- 
cluded in  this  class. 

An  essential  feature  in  the  "model"  agricultural  schools,  and  which, 
besides  their  being  on  a  larger  scale,  distinguishes  them  from  the  "  ordi- 
nary** agricultural  schools  is,  that  they  arc  all  intended  to  receive  and 
educate  "agricultural  boarders" — young  men  who,  being  desirous  of 
acquiring  a  sound  knowledge  of  agriculture,  with  the  view  of  practising  it 
on  their  own  account,  or  of  becoming  land  stewards  or  agricultural  teachers, 
become  resident  pupils  in  these  establishments  for  one  or  two  years.  The 
charge  for  maintenance  and  education  is  fixed  at  a  very  modcrato  rate,  and 
of  this  the  Commissioners  pay  the  greater  part,  the  pupils  or  their  friends 
being  required  to  pay  only  £6  per  annum.  There  is  besides  a  **  Free 
Scholarship  "  in  each  agricultural  school,  under  the  exclusive  management 
of  the  Commissioners,  which  is  invariably  bestowed  on  the  most  deserving 
pupil  of  the  school  whose  circumstances  may  render  him  unable  to  pay  tho 
above  annual  charge. 

The  remaining  schools  in  connection  with  the  Board  are  chiefly  of  two 
kinds:  the  "  Ordinary  Agricultural  Schools,"  and  the  "Workhouse  Agri- 
cultural Schools."  Wherever  a  farm  of  not  less  than  three  statute  acres 
is  connected  with  a  National  School,  at  a  distance  not  exceeding  half  a 
mile,  the  Commissioners  grant  an  additional  salary  of  £5  per  annum  to 
the  teacher,  on  the  following  conditions: — 

1st,  "That  an  Agricultural  Class'  of  at  least  ten  of  the  more  ad- 
vanced pupils  receive  theoretical  instruction  in  the  school,  and  practical 
instruction  on  the  farm  during  a  specified  and  convenient  time  each 
day." 

2nd,  "  That  tho  farm  connected  with  the  school  be  efficiently  cultivated 
according  to  some  approved  and  regular  Bystem  of  rotation,  so  as  to  serve 
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as  a  mocfe/  of  improved  management  to  the  pupils  and  to  the  surrounding 

neighbourhood." 

3rd,  "  That  the  *  house-feeding  of  cattle,*  and  the  careful  collection  and 
skilful  application  of  manures,  form  characteristic  features  in  the  system  of 
farm  management  to  be  pursued." 

Should  the  agricultural  department  be  afterwards  conducted  in  a 
very  satisfactory  manner,  the  Commissioners,  on  the  recommendation 
of  their  Agricultural  Inspector,  may  award  a  grant  towards  the  pay- 
ment of  an  "Industrial  Class"  for  assisting  in  the  cultivation  of  the 
model  farm. 

How  best  to  train  the  youthful  inmates  of  our  workhouses  in  habits  of 
skilful  and  systematic  industry— to  become  a  timely  reinforcement  to  the 
industrial  efforts  of  the  country,  instead  of  a  constant  dead  weight  on  its 
recuperative  energies — is  a  question  that  has  long  engaged  the  anxious 
attention  of  those  who  seriously  reflect  on  the  existing  condition  of  Ireland, 
and  what  may  grow  out  of  it.  Agriculture  forming  almost  the  sole  em- 
ployment of  the  people,  agricultural  education  naturally  suggested  itself  as 
a  feasible  and  beneficial  mode  of  solving  a  portion  at  least  of  the  difficulty, 
by  affording  to  the  people  some  practicable  means  of  earning  an  independent 
livelihood  for  themselves  hereafter.  Accordingly,  where  land  happens  to 
be  available  in  connexion  with  a  workhouse,  it  is  now  allocated  by  the 
authorities  for  the  industrial  training  of  the  pauper  boys ;  and  in  several 
instances  in  which  it  was  not  orignally  available,  it  has  been  purchased  or 
rented  for  that  purpose. 

Bnt  for  a  long  time  nothing  further  was  done  than  to  place  the  boys  to 
labour  on  this  land,  under  the  supervision  of  some  workhouse  official,  who 
frequently  understood  nothing  of  the  principles  of  improved  cultivation,  or, 
even  if  he  did,  took  no  pains  to  instil  them  into  the  minds  of  his  pupils, 
who  were  generally  made  to  work  like  mere  machines,  knowing  scarcely 
anything  of  the  nature  or  utility  of  the  work  they  might  be  employed  at, 
and  caring  very  little  about  the  manner  in  which  it  should  be  performed. 
In  time,  however,  some  intelligent  and  benevolent  guardians,  seeing  the 
large  amount  of  useful  agricultural  knowledge  acquired  by  many  of  the 
pupils  attending  the  National  Agricultural  Schools — seeing  no  reason  why 
the  unfortunate  inmates  of  the  workhouse,  who  were  debarred  from 
attendance  at  these  schools,  should  be  debarred  from  participating  in  tho 
industrial  knowledge  they  were  disseminating — resolved  that  these  boys 
should  be  instructed  as  well  as  worked ;  that  they  should  not  merely  be 
made  industrious,  but  that  their  industry  should  be  based  on  intelligence; 
that  while  their  hand*  should  be  employed  in  useful  labour,  their  minds 
should  be  employed  as  welL  But  how  was  this  combined  physical  and 
intellectual  training  to  be  carried  into  effect?  The  source  that  furnished 
the  suggestion  could  also  afford  the  means  of  practically  testing  its 
efficiency.  The  Commissioners  of  Education  were  invited  to  afford  their 
co-operation,  and  they  replied  by  resolving  to  award  gratuities  of  from 
£10  to  £15  per  annum  to  those  having  the  superintendence  of  the  agri- 
cultural training,  (in  all  such  cases  placed  under  their  supervision,)  in 
which  the  management  should  be  found  satisfactory,  also  to  grant  tha 
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necessary  books  for  the  instruction  of  those  pupils  placed  in  the  "  Agricul- 
tural Class." 

Thus  originated  this  class  of  agricultural  schools,  and  siucc  its  institu- 
tion in  1848,  no  class  has  multiplied  so  fast — there  being,  at  the  present 
date,  about  fifty  workhouse  schools,  having  their  agricultural  departments 
placed  under  the  Board ;  yet  they  have  not  increased  to  that  extent  which 
the  important  benefits  resulting  from  the  system  itself,  and  the  valuable 
assistance  afforded  by  the  Board  of  Education  towards  conducting  the 
system  efficiently,  would  lead  us  to  expect.  This  seeming  apathy  on  the 
part  of  some  Boards  of  Guardians  must  only  be  attributed  to  a  misappre- 
hension of  the  conditions  on  which  this  assistance  is  afforded.  In  the  hope 
of  being  instrumental  in  removing  any  such  injurious  doubts  or  misappre- 
hensions, we  will  briefly  state  what  we  believe  to  bo  the  views  aud  objects 
of  the  Commissioners  of  Education  with  respect  to  agricultural  education 
in  workhouses. 

No  reflecting  mind,  seeing  the  vast  number  of  young  people  who  are 
growing  up  in  our  workhouses,  but  at  once  discerns  that  in  these  lies  a 
mighty  agency  for  futuro  good  or  evil ;  that  to  render  them  a  source  of 
good,  and  advantage  to  their  country,  they  should  be  inured  from  the 
beginning  to  useful  labour;  and  as  the  value  of  skilled  labour  must  always 
be  immensely  superior  to  unskilled,  that  they  should  also  be  thoroughly 
initiated  into  the  principles  of  their  destined  employment.  But  to  effect 
this  requires  that  the  person  placed  over  them  shall  be  fully  competent  to 
afford  the  necessary  instruction.  The  emoluments  which  a  Board  of 
Guardians  might  feel  justified  in  offering,  arc  generally  inadequate  to  secure 
the  services  of  properly  qualified  persons;  but  even  assuming  that  such 
persons  arc  appointed  iu  all  cases,  still,  without  the  regular  supervision  of 
some  person  perfectly  conversant  with  the  details  of  the  most  approved 
system  of  agricultural  training  and  instruction,  and  capable  of  affording 
useful  suggestions  when  necessary,  it  is  obvious  that  the  management  is 
not  likely  to  be  satisfactory.  To  guard,  as  far  as  possible,  agaiust  such  a 
defective  mode  of  management  being  followed,  is  evidently  the  object  of 
the  Board  of  Education,  and  the  aid  afforded  by  them  towards  the  remu- 
neration of  qualified  agriculturists,  as  well  as  the  stimulus  to  constant  and 
active  exertions  afforded  by  the  visits  of  their  Agricultural  Inspector,  must 
tend  powerfully  towards  its  accomplishment 

The  Board  of  Education  has  never  sought  to  assume  any  arbitrary  con- 
trol over  the  system  of  cultivation  or  agricultural  management  pursued  at 
workhouses  in  connection  with  their  system.  They  allow  the  details  of 
this  management  to  be  entirely  a  matter  of  local  arrangement  between  the 
Guardians  and  their  agriculturist,  all  that  they  require  being,  that  some 
systematic  course  be  followed,  and  that  its  various  details  be  efficiently 
carried  out  If  this  be  neglected,  they  withhold  the  promised  aid,  which 
is  understood  to  be  contingent  on  a  satisfactory  course  being  adopted,  and 
satisfactory  results  realised.  Thus  the  aid  awarded  by  them  has  a  better 
effect  in  securing  constant  attention  to  the  efficiency  of  the  agricultural 
department  than  a  permanent  salary  of  the  same  amount. 

Latterly,  the  Poor  Law  Commissioners  have  recognised  the  general 
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desire  for  the  progress  of  agricultural  education  in  workhouses,  and  hare 
instructed  their  Inspectors  to  impress  on  the  Boards  of  Guardians  in  their 
respective  districts  the  advantages  of  such  industrial  education,  and  the 
importance  of  its  being  conducted  in  connexion  with  the  Board  of  Educa- 
tion. This  has  produced  a  very  sensible  effect,  the  increase  of  workhouse 
agricultural  schools  during  the  past  year  having  amounted  to  twenty- 
seven. 

The  superintendence  of  the  agricultural  schools  is  committed  to  the  care 
of  an  agricultural  inspector,  assisted  by  a  sub-inspector  (appointed  August, 
1852),  whose  business  it  is  to  visit  the  various  agricultural  schools  in 
operation,  and  to  report  fully  on  the  state  of  each,  and  the  degree  of  effi- 
ciency with  which  it  is  conducted ;  to  afford  suggestions  for  more  improved 
and  judicious  management,  wherever  such  may  be  found  necessary;  to 
report  on  all  applications  for  the  establishment  of  agricultural  schools;  to 
examine  and  certify  all  the  accounts  transmitted  by  the  conductors  of  the 
igricultnral  schools  under  the  exclusive  control  of  the  Commissioners;  to 
examine  the  reports  transmitted  at  the  close  of  each  year  from  the  various 
agricultural  schools  in  connexion  with  the  Board;  and  to  make  an  annual 
report  on  the  state  and  progress  of  the  agricultural  department  generally ; 
as  well  as  to  perform  the  various  other  duties  incidental  to  the  working  of 
the  agricultural  department  which  comes  within  the  province  of  an  agricul- 
tural inspector  to  perform. 

The  chief  obstacles  to  the  increase  and  efficiency  of  agricultural  schools 
may  be  classed  under  the  two  heads: — 1st,  Those  which  retard  the  increase 
of  igricultural  schools;  and  2nd,  Those  which  prevent  the  full  efficiency 
of  agricultural  schools  already  established. 

The  causes  which  retard  the  more  rapid  extension  of  the  agricultural 
school  system  arise  principally  from  the  embarrassed  condition  of  landed 
property  in  this  country.  Many  landowners,  who  would  be  anxious  for 
the  establishment  of  agricultural  schools  on  their  land,  and  most  willing  to 
contribute  liberally  towards  the  erection  of  the  necessary  buildings,  are  as 
yet  unable  to  do  so;  while  many  others  possess,  under  tho  present  laws, 
leasing  powers  of  so  limited  a  nature,  as  to  preclude  them  from  giviug 
such  a  lease  of  the  proposed  model  farms  as  would  justify  the  necessary 
expenditure  on  buildings  and  other  improvements. 

The  causes  which  curtail  the  efficiency  of  agricultural  schools  after  being 
established,  also  arise  chiefly  from  the  above-mentioned  source.  The 
anomalous  condition  of  land  tenures  in  Ireland  is  calculated  to  repress,  in- 
stead of  to  encourage,  agricultural  enterprise.  Few  "  tenants  at  will "  can 
be  induced  to  improve  their  farms  so  as  to  establish  and  carry  out  a  regular 
and  improved  system  of  cultivation.  There  are  not,  therefore,  those  fre- 
quent opportunities  for  the  exercise  of  agricultural  skill  which  otherwise 
might  exist,  and  consequently  there  cannot  be  the  same  desire  for  its  ac- 
quirement; and  agricultural  schools,  and  movements  towards  agricultural 
improvements,  instead  of  being  universally  recognised  as  tending  to  spread 
among  those  destined  for  the  cultivation  of  the  soil,  those  correct  ideas  of 
the  principles  of  this  art,  which  would  enable  them  to  employ  their  labour 
aod  capital  in  the  manner  most  profitable  for  themselves,  arc  generally 
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regarded  as  undertakings  established  under  landlord  influence,  with  the 
view  of  affording  merely  a  pretext  for  the  maintenance  of  high  rents.  It 
is  needless  to  observe  that  such  a  feeling  is,  with  regard  to  the  schools 
here  noticed,  as  mistaken  as  it  is  pernicious;  and  that  the  only  object 
which  their  promoters  have  in  view  is,  by  diffusing  abroad  the  seeds  of 
industrial  intelligence,  to  increase  to  the  utmost  extent  the  productive 
powers  of  our  soil,  not  for  the  exclusive  advantage  of  a  class,  but  for  the 
general  well-being  of  the  whole  community. 

A  consideration  of  the  impediments  just  referred  to  as  retarding  the 
progress  of  agricultural  education,  will  obviously  suggest  the  means  that 
should  be  adopted  to  afford  full  scope  for  its  efficiency.  When  the  im- 
portance and  necessity  of  agricultural  education  is  universally  admitted,  the 
provision  for  affording  it  should  not  be  allowed  to  remain  dependent  on 
chance,  and  beset  with  innumerable  difficulties.  Whatever  body  is  in- 
trusted with  the  direction  of  it,  should  receive  adequate  powers  to  establish 
and  support  agricultural  schools  in  all  the  poorer  districts  of  the  country, 
without  requiring  as  a  preliminary  condition  a  certain  amount  of  local  con- 
tribution. And  special  facilities  should,  if  necessary,  be  largely  afforded 
by  law,  for  obtaining  land  for  model  farms  in  connection  with  such  institu- 
tions, so  as  to  prevent  the  possibility  of  failure  from  defective  title  to,  or 
power  of  transferring  such  land.  Again,  in  the  case  of  landowners  being 
willing  to  contribute  towards  the  establishment  of  agricultural  schools  on 
their  estates,  but  whose  pecuniary  circumstances  prevent  them  from  ad- 
vancing the  necessary  funds,  they  should  be  allowed  to  make  the  required 
amount  a  charge  on  the  rental  of  the  model  farm  nntil  principal  and  interest 
be  paid  off.  There  can  be  little  doubt  that  if  this  facility  were  afforded, 
many  such  persons,  anxious  to  forward  the  good  work  of  agricultural  im- 
provement, would  gladly  avail  themselves  of  it,  and  agricultural  schools 
thus  rapidly  increase. 

To  remove  the  apathy  or  prejudices  of  the  farming  classes  towards 
agricultural  education,  but  two  things  seem  necessary — 1st,  To  place  the 
relations  of  landlord  and  tenant  on  a  fair  and  equitable  basis,  and  thereby 
not  only  remove  the  barriers  to  agricultural  progress,  but  open  a  wide  field 
for  the  exercise  of  agricultural  enterprise.  2nd,  To  convince  them  that  the 
improved  agricultural  principles  laid  down  for  their  guidance  are  not  crude 
theories,  or  doubtful  speculations,  but  facts  capable  of  practical  realization* 
in  every  instance  in  which  a  fair  amount  of  skill  and  industry  shall  be 
brought  to  bear  in  working  them  out  The  first  of  these  preliminary  con- 
ditions may  be  effected  by  legislation.  The  second,  it  is  the  province  of 
the  model  farms  connected  with  the  various  agricultural  schools  to  achieve, 
by  affording  in  their  respective  localities  satisfactory  proofs  of  the  truth 
and  value  of  the  improved  principles  put  forward  by  them ;  and  from  what 
wo  have  already  witnessed,  we  have  no  doubt  that,  with  the  rising  gene- 
ration of  farmers,  their  teaching  and  example  will  be  eminently  successful. 
The  beneficial  effects  likely  to  arise  from  a  widely  extended  and  well  organ- 
ized system  of  agricultural  education  can  hardly  be  overrated.  The  culti- 
vators of  the  soil,  once  properly  instructed  in  the  principles  of  improved  and 
skilful  cultivation,  and  trained  to  regular  and  systematic  habits  of  industry, 
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of  arranging  and  conducting  their  business — will  exhibit  in  their  farms, 
gardens,  and  homesteads,  a  gratifying  change  for  the  better:  while  the 
nation  at  large  will  reap  no  trifling  advantages,  because  increased  efficiency 
and  success  in  developing  the  productive  powers  of  the  soil  will  be  sure  to 
permeate  in  a  current  of  healthy  prosperity  through  all  classes  of  the  com- 
munity. For,  although  the  circumstance  may  not  be  generally  recognised, 
yet  it  is  an  indisputable  fact,  that  every  other  occupation  or  profession  derives 
its  support,  either  directly  or  indirectly,  from  the  cultivation  of  the  soi',  which 
may  justly  be  regarded  as  the  basis  of  all  human  industry.  Accordingly, 
therefore,  as  this  art  languishes  or  flourishes,  so  in  proportion  will  those, 
dependent  on  it  assume  a  weak  or  vigorous  character.  By  the  general 
adoption  of  an  improved  system  of  agriculture  and  rural  economy,  the  faco 
of  the  country  will  undergo  a  gratifying  transformation.  Instead  of  tho 
spirits  being  depressed,  and  the  eye  offended  on  every  side  by  the  sight 
of  neglected  fields,  dilapidated  fences  and  farm  buildings,  undrained  swamps, 
and  unreclaimed  wastes,  the  sight  will  be  gladdened  by  improved  and 
careful  husbandry,  neatly-trimmed  fences,  and  well-arranged  and  well-kept 
farm-steadings: — thorough  and  artificial  drainage  will  cause  the  unwhole- 
some swamp  to  disappear;  and  industry  skilfully  directed,  and  properly 
protected  and  encouraged,  will  cause  the  waste  to  smile  like  a  garden. 


Art.  II. — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  £c,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  Arts. 

MINING,  METAIX.URGT,  ETC. 

Machine*  for  facilitating  the  Ascent  and  Descent  of  Miner*. — There  is,  perhaps, 
no  species  of  work  so  exhausting  of  strength  as  climbing  ladders,  and  wo  need  not 
be  surprised,  therefore,  that  the  workmen  employed  in  very  deep  mines  lose  their 
bodily  strength  in  a  very  short  time,  and  that  their  duration  of  life  is  very  short 
To  avoid  this  intense  labour,  it  is  usual  to  bring  up  the  men  from  the  bottom  of 
the  shaft  in  the  kibbles  or  buckets  in  which  the  ore  is  drawn  up ;  but  besides  tho 
enormous  waste  of  time  entailed  by  this  slow  process,  especially  in  deep  mines, 
great  numbers  of  frightful  accidents  continually  occur.  The  number  of  persona 
who  lose  their  lives  by  accidents  in  the  mines  of  Great  Britain  and  Ireland  has 
been  frequently  set  down  at  2,500  per  annnm  !  The  proportion  of  these  deaths 
occasioned  by  falling  down  shafts,  especially  by  the  breaking  of  the  ropes  in  bring- 
ing up  the  miners,  nas  been  estimated  in  South  Staffordshire  at  one-fifth,  and  in 
Scotland,  Yorkshire,  Lancashire,  &c,  at  one-half.  In  Prussia,  and  in  many  parts 
of  the  Continent,  in  consequence  of  the  numerous  accidents  which  have  occurred 
from  the  breaking  of  the  ropes,  it  is  now  strictly  forbidden  to  allow  any  of  the  men 
to  come  up  in  the  kibbles.  But  as  no  miners  above  the  age  of  80  or  8o  years  can 
endure  the  labour  of  ascending  the  ladders  in  shafts,  very  frequently  from  200  to 
400  fathoms  deep,  machines  had  to  be  invented  t>y  which  they  could  mount  with 
comparatively  little  exertion,  and  with  considerable  safety.  Such  machines  arc  now 
in  very  general  use  in  Belgium,  Germany,  France,  and  to  some  extent  in  Corn- 
wall, and  in  several  parts  of  Great  Britain,  but,  we  believe,  in  no  instance  in  Ire- 
land. As  it  is,  we  fear,  vain  to  appeal  to  the  humanity  of  mining  companies  or 
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proprietors,  we  shall  lay  before  our  readers  the  results  of  some  elaborate  calcula- 
tions of  Mr.  Dieck,  the'lnspector  of  Mining  Machinery  in  Westphalia,  which  show 
clearly  that  there  is  a  very  great  economy  in  employing  those  machines,  over  tho 
ladder  and  rope  system  ;  and  it  would  be  well  if  the  fact  was  universally  known, 
for  we  have  no  doubt  that  if  the  destruction  of  the  health  or  the  sacrifice  of  life 
would  do  little  towards  their  introduction,  the  economy  would. 

The  base  of  these  calculations  is,  that  each  miner  earus  ten  silbergroschen,  or 
about  one  shilling,  for  each  shift  of  eight  hours ;  where  the  wages  arc  more  than 
that  sum,  the  economy  will  be  greater  in  the  same  proportion  ;  and  the  experimen- 
tal data  arc  founded  uj>on  the  exj>cricncc  of  four  machines  worked  in  Belgium  and 
the  north  of  France.    If  we  assume  the  number  of  miners  to  be  250,  and  the  depth 
of  the  shaft  to  be  150  fathoms,  the  loss  of  time  entailed  by  the  ascent  and  descent 
in  each  shift  of  eight  hours  will  be  as  follows : — 

By  the  ladders,       ...         ...         ...         ...         ...        5  hours. 

By  the  rope  and  kibbles,       ...  ...         ...  ...  11*72  „ 

By  the  machine  at  the  Davy  Shaft,  near  Valenciennes  ...  1*7  „ 
Ditto,  at  La  Reunion  Shaft,  at  Mariemont,  at  Hennegau  0*75  „ 
Ditto,  at  the  Henri-Gillaume  Shaft,  at  Seraing  ...     1K>7  „ 

Ditto,  at  the  Crown  Prince  Shalt,  at  Centrum  ...     15  „ 

The  ascent  and  descent  by  the  rope  requires,  therefore— 
Twice  the  time  required  by  the  ladder  svstem, 
Seven  times  that  on  the  machine  of  the  l)avy  shaft, 
Sixteen  times  that  on  the  machine  of  La  Reunion  shaft, 
Eleven  times  that  on  the  machine  of  the  Henri-Gillaume, 
Eight  times  that  of  the  Crown  Prince  shaft, 

Ami  twenty  times  the  time  required  on  those  now  in  use  in  Cornwall 

If  we  estimate  the  interest  upon  the  original  cost,  the  cost  of  maintenance  of  each 
system,  and  the  time  and  strength  lost  by  the  workmen,  by  a  money  value,  the 
following  will  be  the  cost  per  annum  for  250  men  and  a  shaft  of  150  fathoms  : — 
Aseent  and  descent  by  ladders  ...  ...  £3,150 

Ditto,  by  ropes     ...  ...  ...  ...  3,021 

Ditto,  by  the  machine  at  the  Davy  shaft        ...  639 
„  „  „       La  Reunion       ...  483 

„  „  „       Henri-Gillaume  ...  534 

„  „  „       Crown  Prince     ...  678 

From  these  calculations  it  would  appear,  that  in  a  mine  where  250  men  descend 
and  ascend  a  shaft  of  150  fathoms  by  the  rope  system,  the  saving  by  the  employ- 
ment of  a  machine— even  supposing  the  very  highest  price  to  be  paid  for  it,  say 
£1,650,  would  not  only  cover  this  outlay  the  first  vear,  but  would  leave  a  profit  of 
£693.  In  a  case  where  the  men  descend  by  the  ladders  aud  ascend  by  the  rope, 
the  saving  by  the  use  of  the  machine  would  also  cover  the  outlay  in  the  first  year. 

In  Cornwall,  the  weekly  loss  of  time  sustained  by  the  workmen  by  the  ascent 
and  descent  of  ladders  is  estimated  at  3s.,  and  by  the  machines  at  9d.  In  neither 
of  the  cases  mentioned  is  the  far  more  important  loss  of  health,  and  frequently  of 
life,  taken  into  account,  or  the  misery  and  sufferings  of  orphans  or  widows,  or  tho 
loss  sustained  by  the  public  by  their  maintenance.  Our  space  at  present  forbids 
our  noticing  the  best  construction  of  machine  now  employed,  but  we  shall  take 
the  earliest  opportunity  of  returning  to  the  subject,  and  in  the  mean  time  we  would 
recommend  the  preceding  calculations  to  the  notice  of  mining  proprietors  and 
mining  companies. — See  Bemerkunyen  uber  das  Maschinenwesen  »uf  den  Kohlen- 
grubcn  Belgiens  uud  Nord  Frankreichs,  von  Jlerrn  Diech.  Karsten  und  von 
Dechens  Ar'chiv,  Dd.  25,  Heft  2. 

Arrangement  of  the  Fuse  in  the  Bore,  in  blasting  operations.— Mr.  Brannsdorf 
recently  drew  the  attention  of  the  Mining  Association  of  Freiberg  to  the  advantage 
of  placing  the  fuse  in  contact  with  the  powder  in  the  bottom  of  the  bore,  and  not 
with  the  upper  portion  merely,  as  is  usually  done.  He  showed  that,  where  strong 
powder  and  heavy  charges  are  employed,  the  upper  or  weakest  part  of  the  bore 
receives  the  first  shock,  and  frequently  gives  way  so  suddenly  that  the  greater  part 
of  the  charge  is  scattered  about  and  produces  no  effect;  but  where  the  whole 
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chaise  is  fired  from  the  bottom  or  strongest  port  of  the  bore,  the  greatest  possible 
effect  is  produced,  and  the  explosion  is  always  regular,  no  matter  what  the  strength 
of  the  charge  may  be. — Berg  und  huttenm.  Zeitung.    Jahrgany  12,  No  1,  S.  14. 

New  Form  of  Safety  Lamp.—f&.  Chuard  has  been  endeavouring  to  improve 
the  construction  of  the  safety  lamp,  so  as  to  render  it,  as  fur  as  possible,  safe;  and 
although  he  has  not  as  yet  succeeded  in  reducing  his  plan  to  practice,  he  has  been 
so  for  successful  as  to  induce  a  commission  of  the  French  Institute  to  award  him 
a  prize  of  500  francs  as  an  encouragement  to  proceed  with  his  praiseworthy 
efforts.  He  proposes  that  the  air  should  only  arrive  at  the  flame  after  having 
pa*«*d  through  a  considerable  length  of  metallic  tube,  the  orifice  of  which  is  ca- 

able  of  being  closed  by  a  piston,  kept  suspended  by  a  thread  in  a  particular  way. 

f  the  quantity  of  fire-damp  should  so  increase  as  to  produce  an  explosive  mixture, 
a  portion  will  burn  in  the  interior  of  the  lamp  and  consume  the  thread,  by  which 
the  piston  will  fall  and  close  the  air  tube  before  the  flame  can  pass  through  the 
gauze. — Comptes  Rendu*  de  tAcademie,  30/A  Jan.,  1854. 

Reuben  Planfs  Safety-lamp. — This  form  of  lamp  differs  from  the  ordinary 
Davy  in  having  the  wire  gauze  of  argentine  or  of  iron  wire  electro-tinned  or 
silvered,  by  which  much  more  light  is  produced  than  where  the  common  black 
iron  wire  gauze  is  used.  Inside  the  gauze,  which,  strange  to  say,  as  in  the  oldest 
forms,  reaches  to  the  oil  reservoir!  is  a  cylinder  of  glass,  which  narrows  some- 
what at  the  point  of  the  flame.— Repertory  of  Patent  Inventions,  October,  1853, 
p.  238. 

Roasting  of  Iron  Ores  with  the  assistance  of  a  jet  of  Steam. — In  1843,  Von 
Nordenskjold  recommended  some  trials  to  be  made  in  roasting  magnetic  iron 
ore  containing  pyrites,  with  the  assistance  of  a  jet  of  steam,  at  the  iron  works  of 
Dais  Bruck,  in  Russian  Finland.  The  roasting  was  effected  in  a  kind  of  rever- 
beratory  furnace,  prepared  by  Count  Rumford.  and  was  effective,  the  whole  of  tho 
sulphuret  having  been  completely  decomposed.  The  pig  iron  subsequently  pro- 
duced from  that  ore  yielded  an  excellent  bar  iron,  without  the  slightest  trace  of 
red-scar.  Since  then  "the  process  has  been  much  used  both  in  Finland  and  in  the 
Ural,  as  well  with  charcoal  as  with  waste  gas  from  the  tunnel  head.  In  1845, 
Nordenskjold  improved  the  construction  of  the  roasting  furnaces,  by  giving  them 
almost  the  exact  form  of  the  Norwegian  and  Swedish  gas  furnaces. 

In  order  that  the  action  of  the  steam  be  fully  effective  in  roasting  the  ore,  there 
must  be  a  corresponding  access  of  air.  Steam  and  sulphuret  of  iron  mutually  de- 
compose one  another,  with  the  production  of  oxide  of  iron  and  sulphurated  hy- 
drogen. If  the  latter,  as  fast  as  formed,  meets  with  a  sufficient  quantity  of  air, 
it  will  burn,  producing  sulphureous  acid,  which  in  its  passage  through  the  ore  pro- 
duces no  injurious  action.  It,  however,  there  be  not  sufficient  access  of  air,  a 
portion  of  the  sulphurated  hydrogen  in  passing  over  an  oxidized  ore,  beyond  the 
direct  action  of  the  current  of  steam,  would  be  decomposed,  producing  water  and 
sulphuret  of  iron  again. 

This  process  of  Nordenskjold  is  of  great  importance,  independent  of  the  im- 
provement which  may  be  effected  in  the  quality  of  the  iron,  by  the  almost  complete 
removal  of  the  sulphur,  inasmuch  as  it  renders  the  process  of  roasting  the  ores,  by 
means  of  the  waste  gases  from  the  tunnel  head,  perfect,  and  effects  so  great  a 
saving  in  the  amount  of  fuel  consumed  in  this  part  of  the  process  of  iron 
smelting,  as  to  lower  the  cost  of  production  very  considerably.— Scheerer's  Me- 
taUurgie.  Bd.  1,  S.  75,  and  Bd.  2,  S.  77—79. 

On  the  Composition  of  the  Sheathing  of  Ships. — M.  Bobierrc  has  paid  consider- 
able attention  to  this  subject,  and  has  arrived  at  the  following  conclusions  as  to  the 
cause  of  the  rapid  destruction  of  some  copper  and  bronze  sheathing : — 1.  When  un- 
alloyed copper  is  employed,  the  presence  of  arsenic  appears  to  hasten  its  destruction. 
2.  All  bronzes  which  appear  to  have  stood  well,  contained  from  4i  to  5J  per  cent, 
of  tin,  that  quantity  being  necessary  to  form  an  homogenous  alloy.  When  the 
per-centage  of  tin  is  only  2*5  to  3*5,  which  is  very  frequently  the  case,  no  definite 
alloy  is  produced,  and  the  mass  is  of  unequal  composition,  and,  being  unequally 
a^ted  upon,  is  soon  destroyed.  3.  When  impure  copper  is  employed,  the  alloy  is 
never  homogenous,  and  is  unequally  acted  upon  in  consequence.   We  thus  see 
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that  the  so  frequent  destruction  of  the  sheathing  of  copper-bottomed  vessels  arises 
from  the  tendency  to  use  inferior  brittle  copper,  and  by  diminishing  the  proportion 
of  tin,  to  economize  the  difference  between  the  price  of  that  metal  and  copper,  at 
the  same  time  that  the  coat  of  rolling  is  also  less,  in  consequence  of  the  greater 
softness  of  the  poor  allow  Bobierre  thinks  that  the  addition  of  a  very  small  por- 
tion of  zinc  very  much  improves  the  bronze,  by  producing  a  more  perfect  and  uni- 
form distribution  of  the  positive  metals,  and  consequently  a  much  more  definite 
alloy.— Comptes  Rendu*  de  t Academic,  T.  xxxvii.,  p.  131,  and  T.  xxxviii.,  p.  122. 

Oxidized  Silver. — The  high  appreciation  in  which  ornaments  in  oxidized  silver 
are  now  held,  render  a  notice  of  tnc  process  followed  interesting.  There  arc  two 
distinct  shades  in  use,  one  produced  by  chlorine,  which  has  a  brownish  tint,  and 
the  other  by  sulphur,  which  has  a  blueish  black  tint  To  prod  uce  the  former,  it 
is  onlv  necessary  to  wash  the  article  with  a  solution  of  sal-ammoniac ;  a  much 
more  beautiful  tint  may,  however,  be  obtained  by  employing  a  solution  composed 
of  equal  parts  of  sulphate  of  copper  and  sal-ammoniac  in  vinegar.  The  fine  black 
tint  may  be  produced  by  a  slightly  warm  solution  of  sulphuret  of  potassium  or 
sodium. — Cnem.-Techn.  Mittheilungen  von  Dr.  Ellsner,  Berlin,  1853. 

Galvanoplastic  Niello. — Niello,  a  peculiar  style  of  enamelling,  consists  in  en- 
graving or  stamping  figures  on  a  plate  of  silver  or  gold,  and  then  filling  the  incised 
lines,  or  impressed  pattern,  with  a  sort  of  enamel,  differing,  however,  from  true 
enamel,  which  is  a  kind  of  glass,  by  being  formed  of  a  mixture  of  the  sulphurcts 
of  lead,  silver,  and  copper.  Tins  mixture  is  of  a  black  colour — hence  the  name 
niello  from  nigellum,  derived  from  niger,  black — and  when  melted  into  the  in- 
taglio parts  of  a  plate,  give  it  somewhat  the  appearance  of  an  inked  engraved 
copper  plate.  A  new  kind  of  niello  work  has  lately  been  introduced  on  the  Con- 
tinent, in  which,  however,  the  figures  are  not  produced  by  an  enamel  of  sulphuret 
of  silver,  as  in  the  true  niello,  but  by  a  different  coloured  metal,  thus  on  a  plate 
of  gold  may  be  produced  fine  engravings,  the  lines  of  which  are  in  silver  and  so 
on.  This  can  be  effected  in  two  ways;  first,  by  covering  the  plate  to  be  orna- 
mented with  a  varnisli,  exactly  as  is  used  in  etching,  the  pattern  or  ornament  is 
then  to  be  engraved  on  this  varnish,  and  the  metallic  surface  etched  out  to  the 
proper  depth.  On  the  removal  of  the  varnish  with  oil  of  turpentine  or  ether,  the 
engraved  plate  is  to  be  placed  in  a  solution  of  the  metal  intended  to  form  the 
pattern,  and  a  deposit  allowed  to  form,  in  the  usual  way  adopted  in  all  galvano- 
plastic works.  When  the  intaglio  lines  have  been  completely  filled  up  by  the  de- 
posited metal,  the  plate  is  removed  from  the  solution  and  grounds,  when  the 
pattern  will  be  fully  developed.  The  second  method  consists  in  sketching  the 
ornament  on  a  sheet  of  paper  with  lithographic  ink,  placing  this,  with  the  side 
upon  which  the  drawing  was  made,  upon  a  plate  of  silver  or  other  metal  to  be  orna- 
mented, and  pressing  them  together;  the  paper  is  now  removed  with  water, 
slightly  acidified,  leaving  the  ink  adhering  to  the  plate,  which  is  to  be  sprinkled 
with  sand.  When  the  ink  has  fully  dried,  the  sand  is  blown  away;  the  plate  is 
placed  in  a  solution  of  the  metal  which  it  is  intended  should  form  the  ground, 
and  put  in  connexion  with  a  battery..  By  this  means  a  deposit  will  be  formed  over 
the  whole  surface,  except  the  parts  protected  by  the  ink;  on  the  removal  of  tho 
latter  with  alcohol  or  spirits  of  turpentine,  &c,  the  original  metal  will  be  ex- 
posed, forming  a  pattern.  Many  highly  ornamental  and  useful  applications 
might  be  made  of  these  processes,  especially  in  the  manufacture  of  church  fur- 
niture. Instead  of  simply  engraving  the  name  and  legend  upon  pieces  of  plate 
presented  to  persons,  it  might  be  put  in  in  letters  of  gold  at  very  little  more  expense. 
We  recommend  these  processes  to  the  attention  of  our  silversmiths. 

The  recent  Experiments  upon  the  Metal  Aluminium. — Oersted,  many  years  ago, 
succeeded  in  obtaining  a  combination  from  alumina,  the  base  which,  in  union 
with  silica,  forms  so  large  a  proportion  of  many  rocks  and  of  clay,  and  chlorine. 
His  process  consisted  in  mixing  alumina,  prepared  from  alum,  with  charcoal,  and 
heating  the  mixture  in  a  porcelain  tube  to  a  bright  red  heat,  and  then  passing  a 
stream  of  chlorine  gas  over  it.  The  substance  obtained  was  a  solid  pulverulent 
body,  of  a  pale  yellow,  with  a  shade  of  green  colour,  and  readily  fusible  and  vola- 
tile.   In  1828,  and  again  in  1846,  Professor  Wohler,  by  heating  this  subtance 
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with  potassium*,  at  a  bright  red  heat,  formed  chloride  of  potassium,  nnd  an  in- 
soluble powder,  which  he  considered  to  be  the  metallic  base  of  alumina.  It  had 
the  appearance  of  powdered  platiuum,  and  under  the  burnisher  became  tin-white ; 
when  rubbed  in  an  agate  mortar,  it  admitted  of  being  pressed  into  largo  scales, 
having  a  high  metallic  lustre,  and  apparently  to  some  extent  duetilc.  It  could 
not  be  fused  in  a  closed  vessel  at  a  temperature  at  which  cast  iron  melted.  M. 
Saintc-Claire  Dcville  has  lately  succeeded,  by  modifying  the  process  of  M. 
Wiihler,  to  produce  the  metal  in  the  state  of  globules,  and  thus  fully  study  its 
properties.  He  heats  metallic  sodium  with  chloride  of  aluminium  to  a  bright 
redness,  until  all  undecoraposed  excess  of  the  latter  is  driven  off;  there  remains  a 
saline  mass,  in  the  midst  of  which  are  found  globules,  of  various  sizes,  of  pure 
aluminium.  It  is  a  metal  of  the  same  whiteness  as  silver,  malleable  and  ductile 
in  the  highest  degree ;  still,  when  hammered,  it  offers  considerable  resistance,  and 
would  appear  to  have  the  same  tenacity  as  iron.  When  cold  hammered  it 
hardens,  but  on  being  reheated  it  again  assumes  its  original  softness.  Its  point  of 
fusion  differs  little  from  that  of  silver;  and  its  density  is  only  2*50,  or  little  more 
than  one-third  that  of  iron,  and  about  one-fourth  that  of  silver.  It  may  bo  melted 
and  cast  in  the  air  without  undergoing  any  sensible  oxidation.  It  is  a  good  con- 
ductor of  heat.  Aluminium  is  completely  unalterable  in  dry  or  moist  air ;  it  docs 
not  tarnish,  and  remains  bright  alongside  zinc  and  tin  freshly  cut,  which  lose  their 
brilliancy.  Sulphuretted  hydrogen  has  no  action  upon  it;  boiling  water  docs  not 
tarnish  it  Dilute  or  concentrated  nitric  acid,  ami  dilute  sulphuric  acid,  have  no 
action  upon  it  in  the  cold.  Its  true  solvent  is  hydrochloric  acid,  which  forms 
with  it  sesqui-chloridc  of  aluminium,  with  evolution  of  hydrogen  gas;  heated  to 
redness  in  gaseous  hydrochloric  acid,  it  produces  the  same  compound  in  its  anhy- 
drous volatile  form.  It  is  difficult  to  account  for  the  great  difference  in  point  of 
fusibility  between  the  substance  obtained  by  M.  Wiihler  and  that  jnst  described. 
A  few  weeks  since  M.  Chapelle  succeeded  in  obtaining  globules  of  aluminium,  by 
mixing  common  clay,  salt,  and  charcoal  in  a  rcverbcratory  furnace — a  fact  of  great 
importance,  as  it  seems  to  promise  that  some  economical  process  may  be  discovered 
by  which  it  can  be  prepared  on  a  great  scale. 

It  is  scarcely  possible  to  exaggerate  the  importance  of  M.  Saintc-Claire  Devillc's 
discovery,  for  it  fully  deserves  that  name,  although  he  was  not  the  first  to  prepare 
aluminium,  We  have  a  beautiful  white  metal,  not  tarnished  in  the  air,  not  acted 
upon  by  weak  acids,  fusing  only  at  a  high  heat,  malleable,  ductile,  and  capable  of 
being  hardened,  and  not  heavier  than  gloss;  it  is  quite  clear,  therefore,  that  if  we 
could  discover  some  process  by  which  it  could  be  isolated  from  its  compounds  at 
a  cheap  rate,  it  would  have  an  almost  unlimited  use  in  the  arts,  and  might  bo 
substituted  in  a  vast  number  of  cases  for  the  other  metals.  Should  this  come  to 
pu.*s,  it  would  render  mankind  almost  independent  of  mining  resources,  and  would 
do  more  for  the  progress  of  the  human  race  than  perhaps  any  discovery  made  in 
modern  times.  It  is  certainly  curious  to  observe  the  rapidity  with  which  physical 
science  is  tending  to  place  all  nations  upon  an  equality  as  to  natural  resources. 
Few  nations  possess  rich  veins  of  lead,  tin,  and  copper,  but  clay  and  rocks  con- 
taining alumina,  arc  to  be  found  in  every  part  of  the  globe !  Could  we  but  look 
into  the  future,  what  extraordinary  changes  in  the  present  conditions  of  things 
would  be  revealed  to  us!— Comptes  Rendu*  de  r  Academic,  Not.  6  and  8. 
February,  1854. 

MANUFACTURES  FROM  MINERAL  SUBSTANCES. 

Remits  of  tame  recent  investigations  of  M.  Vicat  upon  the  destructive  action 
which  Sea  Water  exerts  on  the  Silicates  known  in  the  Arts  as  Hydraulic  Mortars, 
Cements,  and  Puozzolanas. — M.  Vicat,  to  whom  we  are  so  much  indebted  for  our 
knowledge  of  the  preparation  of  cements,  has  recently  presented  to  the  French 
Academy  of  Sciences,  the  following  resume  of  the  chief  general  results  to  which  a 
very  long  course  of  experiments  upon  that  very  important  subject,  the  durability 
of  cements  in  marine  constructions,  has  led  him : — 

1.  That  the  double  hydrated  silicates  of  lime  and  alumina  just  mentioned  are 
very  unstable  compounds. 

2.  That  pure  water,  when  poured  upon  all  of  them  in  the  state  of  as  fine 
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powder  as  can  be  produced  by  ordinary  means,  no  matter  what  might  be  their 
age  or  hardness,  will  dissolve  a  portion  of  their  lime,  provided  they  have  not  been 
in  any  way,  or  at  least  to  a  very  slight  degree,  exposed  to  the  action  of  carbonic 
acid. 

8.  That  if,  under  the  same  circumstances,  a  very  dilute  solution  of  sulphate  of 
magnesia  or  Epsom  salt  be  substituted  for  the  pure  water,  the  greater  part,  and 
often  the  whole,  of  the  lime  existing  as  silicates  passes  into  the  condition  of  sul- 
phate. If  any  carbonic  acid  had  previously  acted  upon  it,  the  carbonate  of  lime 
thus  formed  is  not  decomposed  by  the  sulphate  of  magnesia. 

4.  That  all  puozzolanus,  no  matter  what  may  be  their  ages,  require  for  their 
complete  saturation  a  very  much  smaller  quantity  of  lime  than  is  added  in  prac- 
tice, especially  when  we  take  into  account  their  very  imperfect  state  of  division 
from  the  rough  wny  in  which  they  are  usually  prepared. 

5.  That  the  affinity  of  carbonic  acid  for  the  lime  in  combination  in  these  various 
silicates  is  so  strong,  that  it  is  possible,  with  the  aid  of  a  little  moisture,  to  com- 
pletely neutralize  it,  wherever  it  can  penetrate,  and  thus  leave  all  the  other  consti- 
tuents of  the  cement,  whether  in  combination  or  not  among  themselves,  as  mere 
mixtures  in  the  mass. 

It  follows,  from  these  results,  that  sea  water  will  destroy  every  cement,  mortar, 
or  puozzalana,  if  it  can  penetrate  into  the  mass  immersed  in  it  As,  however, 
certain  of  these  compounds  are  perfectly  durable  when  constantly  immersed  in 
sea  water,  they  cannot  have  been  penetrated  by  it.  Its  penetration  has  been  pre- 
vented by  the  surfaces,  and  the  source  of  this  inability  to  penetrate  is  chiefly 
caused  by  a  superficial  coating  of  carbonate  of  lime,  which  has  formed  cither  ante- 
riorly or  posteriorly  to  their  immersion,  and  which  in  time  augments  in  thickness. 
The  effect  of  a  kind  of  cementation  produced  by  the  decomposition  of  the  sulphate 
of  magnesia,  of  the  sea  water,  and  the  deposition  of  carbonate  of  magnesia  in  the 
superficial  tissue  of  the  mass,  and  the  formation  of  incrustations  and  of  submarine 
vegetation,  contributes  also  to  this  impermeability.  But  all  such  superficial  im- 
permeable coatings  are  not  attached  with  the  same  force  to  the  mass  which  they 
envelop.  The  ditrcrenccs  which  have  been  observed  in  this  respect  depend  in 
some  cases  upon  the  chemical  constitution,  and  upon  the  peculiar  cohesion  of  the 
silicates,  and  in  others  upon  their  submarine  situation,  relative  to  the  action  of  the 
waves  and  the  rolling  or  dashing  of  shingle  upon  them.  Hence  the  differences 
which  have  been  observed  by  engineers  in  the  durability  of  concretes  of  which 
such  silicates  form  the  gangne. 

M.  Vicat  is  preparing  a  memoir,  in  which  he  will  attempt  to  explain  the  nature 
of  the  chemical  constitution  of  those  silicates  which  arc  durable,  compared  with 
those  which  are  not;  and  which  Mill  show  the  preponderating  influence  of  silica 
in  such  phenomena.  He  will  also  point  out  a  simple  and  certain  method  of  classi- 
fying all  such  comjwunds,  as  to  their  fitness  or  not  for  submarine  constructions ; 
and  thus  will  assist  in  very  much  shortening  the  time  necessary  at  present  for 
testing  them  by  exposure  to  the  action  of  sea  water.  From  the  great  practical 
importance  of  "the  subject,  and  the  attention  at  present  directed  to  it,  this  memoir 
will  be  looked  forward  to  with  considerable  interest— Comptes  Rendu*  de  t Aca- 
demic No.  4.    January,  1854. 

Manufacture  of  Paraffine  from  bituminous  Shale. — The  process  of  distilling 
bituminous  shale,  first  effected  on  a  large  scale  by  Selligue  in  Fraucc,  is  now 
carried  on  with  great  success  by  Wiesmann  &  Co.,  at  Beuel,  near  Bonn,  on  the 
Rhine.  The  paraffine  is  cmplovcd  in  the  manufacture  of  candles,  and  has  been 
found  to  compete  advantageously  with  wax  and  spermaceti,  at  6C|  dollars  (£10 
5s.  id.)  the  100  lbs.,  or  something  more  than  2s.  per  lb.  The  lightest  volatile  oil 
obtained  has  a  specific  gravity  of  0'730,  and  like  the  benzin  of  coal  tar,  is  well 
adapted  for  cleaning  clothes,  "gloves,  &c,  as  a  solvent  for  various  resins.  &c  It 
is  also  mixed  with  the  denser  oils,  and  produces  a  mixture  of  a  specific  gravity 
of  0*830,  which  is  used  as  camphine  in  lamps.  It  is  of  a  light  straw  colour,  and  is 
sold  in  zinc  jars,  at  the  rate  of  30  dollars  (£4  12*.  6c/.)  per  100  quarts,  or  some- 
what less  than  Is.  per  quart.  The  fixed  oils  are  rendered  drying,  aud  are  em- 
ployed for  painting  external  wood-work,  &c  It  is  also  occasionally  burned  for 
the  production  of  fine  lampblack  for  the  manufacture  of  lithographic  and  letter- 
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press  printing.  A  quantity  of  asphalt  is  also  obtained,  which  is  used  for  various 
purposes ;  and  a  greasy  stuff,  which  is  used  for  lubricating  the  axles,  <tc  of  con  es 
and  other  waggons  in  mines,  &e.  The  success  of  this  manufacture  is  very  en- 
couraging for  the  promoters  of  the  similar  one  from  turf,  now  completed  near 
Athy.—  Polytechni*che$  Centralblatt,  No.  19,  p.  1213,  1853. 

MACRIXEBY,  MANrFACTURINC  TOOLS,  AND  INSTRUMENTS  IN  GENERAL. 

Bonelli's  Electro- magnetic  Jacquard  Loom. — This  machine,  which  has  created 
so  much  attention,  and  which  is  destined  to  do  away  with  the  cumbrous  harness 
and  pile  of  cords  of  the  ordinary  jacquard  loom,  consists  essentially  of  a  metallic 
cylinder,  placed  in  connection  with  a  buttery  or  magneto-electric  machine.  I'pon 
this  cylinder  the  pattern  is  described  by  inean.s  of  a  varnish ;  immediately  over 
the  cylinder  is  placed  a  frame-work  with  a  number  of  pointed  wire*,  exactly  like 
a  comb.  Each  of  these  wires  is  placed  in  connection  with  a  coil  of  copper-wire, 
rolled  round  a  bar  of  exceedingly  soft  iron  forming  an  electro- magnet.  If  a  cur- 
rent of  electricity  be  passed  through  the  cylinder  ut  the  same  time  that  it  revolves, 
all  the  points  that  arc  in  coutuct  with  the  unvarnished  part  of  it  will  Ik?  a!>!e  to 
conduct  the  current  to  the  coils  of  wire,  and  render  the  bars  of  iron  magnetic. 
The  latter  immediately  attract  armatures  of  soft  iron  placed  below,  and  each  of 
which  is  connected  with  a  leaf  of  heddles,  w  hich  is  thus  drawn  up.  and,  with  it, 
the  part  of  the  chain  or  waq»  connected  with  it.  As  the  cylinder,  however,  is 
unequally  coated  with  varnish,  the  points  will  be  alternately  in  contact  with  the 
metal  and  varnish;  but,  as  the  latter  is  non-conducting,  the  moment  a  point 
passes  from  the  uncovered  metal  to  a  varnished  part,  the  current  of  electricity  is 
broken,  the  bars  cease  to  be  magnetized,  and  the  armature  with  its  leaf  of  heddles 
falls.  By  this  alternate  rising  and  falling  of  each  armature,  as  the  contact  is  made 
or  broken  bv  the  jioints  in  contact  with  the  revolving  drum,  the  pattern  is  worked. 
The  principle  is,  in  fact,  somewhat  like  that  of  a  (ienuan  automaton  organ,  with 
this  difference,  that,  in  the  latter,  the  opening  and  shutting  of  the  stops  is  effected 
by  raised  wins  upon  the  surface  of  the  drum.  It  would,  ]>crhaps,  lie  also  tho 
best  arrangement  for  breaking  contact  in  the  loom,  and  we  would  accordingly 
recommend  some  person  to  try  it.  Instead  of  a  cylinder,  an  arrangement  of  plates 
moved  to  and  fro  has  also  been  tried. 

A  writer  in  the  Courier  de  Lyon  has  made  some  very  strong  objections  to  tho 
practical  application  of  Bonclli's  ingenious  idea.  He"  states  that  the  arrange- 
ment of  the  pattern  upon  the  cylinder  occupies  eight  times  as  long  as  the  prepa- 
ration of  the  cords  of  an  ordinary  jacquard;  that  errors  are  more  readily  com- 
mitted in  this  operation,  and  more  difticult  to  be  recti  tied.  It  is  difficult  to  so 
arrange  the  points  in  connection  with  the  cylinder  or  plates  as  that  the  taking 
place  and  breaking  of  contact  should  occur  at  the  right  moment.  Tho  setting-up 
of  the  pattern  costs  seven  or  eight  times  as  much  as  the  card  pattern  ;  further,  tho 
latter  can  be  copied  with  great  facility,  whilst  Bonelli's  arrangement  costs  as  much 
for  setting  up  the  second,  or  copy,  as  the  first,  or  original  pattern.  And,  finally , 
the  setting-up  of  the  new  loom  costs  double  as  much  ns  the  old.  Several  of  these 
objections  are  groundless,  especially  that  about  the  cost  of  copying  a  pattern, 
which  could  be  done  with  great  facility  as  soon  as  it  becomes  an  object  of  trade 
to  do  so.  We  do  not  say  that  M.  Bonclli  has,  as  yet,  succeeded  in  producing  a 
machine  as  perfectly  practical  ns  the  ordinary  jacquard,  but  we  have  not  tho 
slightest  doubt  that  his  machine  is  the  germ  of  a  mechanism  which  will  completely 
supersede  that  ltcautiful  contrivance,  and,  perhaps,  render  it  practicable  to  work 
the  most  complicated  patterns  by  stenm  or  other  power.  Already,  indeed,  M. 
Maumene  has,  it  is  said,  made  considerable  improvements  in  it,  which  render  it 
verv  effective. — Moniteur  Industrie!,  No.  1795,  185;  Courrier  de  Lyon,  Nov., 
1853;  Comptcs  Iiendus  de  TAcademie,  9  Jan.,  1854. 

M.  Ragvenet  Rotund's  Dents  for  Reeds  of  tempered  cast  steel. — The  reed 
employed  to  maintain  the  threads  of  the  chain  or  warn  in  their  relative  position, 
and  to  guide  them  regularly  during  their  upward  and  downward  motion,  is  one  of 
the  most  important  elements  in  the  mechanism  of  weaving.  The  dents  which  com- 
pose it  should  be  strong,  notwithstanding  their  slight  thickness,  and  elastic 
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although  short ;  the  substance  of  which  they  should  be  composed  should  be  hard 
and  of  a  high  polish,  in  order  to  diminish  their  wearing  action  upon  the  warp ;  and 
finally,  they  should  be  arranged  in  the  reed  with  the  greatest  regularity.  The 
number  of  dents  in  a  reed,  for  cloth  of  a  given  width,  necessarily  varies  with  tho 
nature  and  kind  of  tissue  to  be  produced.  For  certain  silk  fabrics,  for  example, 
there  arc  sometimes  as  many  as  150,  and  more,  dents  in  an  iuch.  It  will  hence  be 
easily  understood,  that  the  execution  of  a  perfect  dent,  under  such  conditions,  is 
not  without  difficulty,  and  that  the  nature  of  the  material  and  the  form  of  the 
dents  influence  the  qualities  of  the  reed.  The  dents  are  sometimes  made  of  iron, 
sometimes  of  copper,  and  sometimes  of  a  kind  of  reed ;  hence  the  name. 

The  hardest  material,  and  consequently  iron,  is  in  general  employed  for  the 
reeds  having  the  finest  and  closest  dents,  intended  for  fabrics  with  very  fine  and 
close  tissues,  and  which  are  not  intended  to  be  woven  moist.  The  materials  of 
less  rigidity,  such  as  copper  and  reed,  arc  only  adapted  for  coarse  fabrics,  such  as 
calicoes,  coarse  woollens,  &c.  The  form  of  the  dents  is  in  general  rectangular, 
and,  therefore,  of  uniform  thickucss  throughout  their  length.  A  great  many 
attempts  have  been  made,  from  time  to  time,  to  make  dents  of  tempered  and 
polished  cast  steel,  and  to  substitute  for  the  rectangular  the  lenticular  form,  in 
order  to  unite  the  more  certainly  all  the  qualities  which  have  been  just  mentioned; 
but  whether  the  execution  of  these  dents  offered  too  many  difficulties,  or  were  im- 
perfect, or  were  too  expensive,  they  never  came  into  use.  M.  llaguenct  was  not 
discouraged  by  these  failures,  or  by  the  difficulties  of  the  problem,  and  has  accord- 
ingly l>een,  to  a  great  degree,  successful.  He  now  manufactures  considerable 
quantities  of  cast-steel  dents,  of  a  lenticular  and  sage -leaf  fonn,  either  tempered  or 
untempered.  There  can  be  no  doubt  that  these  artic  les  will  supersede  all  others  in 
the  weaving  of  silks,  and  w  ill  be  especiallv  prized  by  the  manufacturers  of  that 
delicate  fabric,  velvet.  Kxperiencc  has  fully  proved  that  these  dents  prevent  the 
warp  from  ravelling,  and  allow  the  pile  to  be  cut  more  perfectly,  and  consequently 
gives  a  sharper  and  cvener  pile,  free  from  all  white  particles,  which  is  a  great  fault 
in  this  kind  of  work.  There  is  also  so  great  a  facility  of  working  with  these  dents, 
that  it  is  said  the  workman  is  able  to  do  a  sixth  more  work  in  the  same  time  ;  and, 
finally,  their  great  durability  fully  compensates  for  their  greater  price. — Bulletin 
de  la 'Soeiftt  d Encouragement,  August,  1853,  p.  420. 

Perreaux's  Dynamometer,  for  measuring  the  strength  of  Tltread. — All  woven 
fabrics  should  have  the  same  strength  in  every  direction.  This  is  especially  the 
case  in  sailcloth,  and  other  articles  subjected  to  considerable  straining  force.  Such 
is,  however,  rarely  the  case;  sometimes  the  warp  is  the  stronger,  sometimes  the  weft, 
As  a  woven  fabric  is  much  better  when  the  warp  and  weft  are  capable  of  equally 
resisting  to  the  same  strain,  it  is  manifestly  an  object  to  the  manufacturer,  at  least 
to  the  houcst  one,  to  ascertain  the  relative  strengths  of  his  warps  and  wefts.  This 
is  still  more  necessary  in  the  case  of  sewing  threads,  whether  of  silk,  linen,  or 
cotton,  and,  accordingly,  instruments  have  l>een  invented  for  the  purpose. 
Hitherto,  however,  these  instruments  have  been  very  imperfect,  and  have  not 
afforded  reliable  results.  The  needle  which  should  indicate  upon  a  dial  the  force 
of  rupture,  and  remain  stationary  when  the  rupture  had  taken  place,  usually  oscil- 
lated to  some  slight  extent,  owing  to  the  rapidity  with  which  the  spring  of  the  in- 
strument resumed  its  initial  position.  The  surface  of  the  dial  was  in  general  too 
small,  and  hence  the  closeness  of  the  degrees  very  often  led  to  errors  of  obser- 
vation. The  mode,  too,  of  attaching  the  samples  of  thread  to  be  examined  was  so 
defective,  that  it  became  a  cause  of  rupture  ;  and,  finally,  the  form  of  the  instru- 
ments was  generally  inconvenient  and  they  were  very  liable  to  get  deranged.  All 
these  imperfect  ions' have  been  remedied  in  an  instrument  invented  by  M.  Perrcaux 
(14,  Hue  la  Prince,  Paris),  which,  although  some  time  before  the  public,  and  per- 
haps known  to  some  of  our  readers,  we  think  worthy  of  having  attention  directed 
to.  M.  Perreaux's  instrument  is  especially  valuable  at  this  moment,  as  it  affords 
an  accurate  test  of  the  strength  of  the  flax  fibres  produced  by  the  different  patented 
systems.  The  mode  of  attaching  the  thread  to  be  tested,  in  this  instrument,  has 
no  influence  whatever  upon  the  rupture,  whilst  the  arrangement  and  size  of  the 
dial  are  such,  that  the  slightest  variations  worth  noticing  may  be  accurately  marked. 
No  matter  how  rapidly  the  rupture  may  take  place,  or  what  the  force  employed 
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may  be,  the  needle  instantly  stands  still,  and  in  this  way  guarantees  the  accuracy 
of  its  indications.  Each  instrument  has  also  attached  to  it  a  graduated  copper 
trale,  which  indicates  the  elasticity  and  the  extensibility  of  the  thread,  data  of  as 
much  importance  to  the  manufacturer  as  the  force  necessary  to  produce  rupture. 
It  would  occupy  more  space  than  we  could  allocate  to  the  purpose  to  describe  the 
machine  in  detail,  and  besides  it  is  questionable  whether  it  could  be  understood 
without  diagrams.  We  have,  therefore,  given  the  address  of  the  maker,  and  for  a 
description  and  drawings,  refer  to  the  Bulletin  de  la  Societe  d Encouragement, 
June,  1*53,  p.  21)4. 

On  the  different  machines  employed  for  hammering  Sole  Leather. — In  1840 
De  Bergue  patented  a  machine  for  compressing  leather  without  beating  it,  con- 
sisting essentially  of  a  roller  attached  to  the  end  of  a  lever.  In  1842,  Pcrnet  em- 
ployed, for  the  same  purj>osc,  a  kind  of  laminating  machine,  consisting  of  two 
rollers,  which  admitted  of  being  placed  at  any  required  distance  from  one  another, 
and  thus  enabling  the  degree  of  compression  to  be  exactly  regulated.  Before 
1842,  some  manufacturers  heated  the  anvil  employed  wi:h  the  old  tail  hammers, 
formerly  used  in  tanneries,  by  steam.  One  of  the  next  contrivances  was  that  of 
Ogerean,  who  made  the  base  upon  which  the  leather  was  placed  in  De  Bcrgue's 
machine,  elastic,  by  placing  it  upon  a  beam  of  wood,  resting  upon  its  ends.  In 
the  same  year  also  (1842)  Flottard  and  Delbut  placed  the  ordinary  anvil  upon 
springs,  in  order  to  give  elasticity.  In  a  machine  construe  ted  by  Farcot  for 
Delbut,  the  hammer  instead  of  being  moved  by  a  lever  had  a  verticafinotion,  in  a 
cast  iron  frame-work,  somewhat  in  the  manner  of  a  pile-engine;  the  intensity  of 
the  blow  being  regulated  by  a  brake,  which  formed  part  of  the  frame-work 
through  which  the  hammer  moved,  and  which  produced  any  degree  of  friction  re- 
quired. 

In  the  year  1842,  Berendorff  patented  a  machine,  which  consisted  of  four  es- 
tential  parts:  1,  a  vertical  moveable  stamp;  2,  an  anvil,  upon  which  the  leather 
to  be  hammered  was  placed;  3,  a  lever  or  beam  turning  on  a  pivot;  and  4,  a 
rotating  mechanism,  which  set  the  beam  in  motion.  The  stamp  is  connected 
with  the  beam,  and  its  upward  and  downward  motion  is  entirely  effected  by  the 
motion  of  the  latter.  The  opposite  end  of  the  beam  is  connected  with  a  crank  on 
the  axle  of  a  fly-wheel,  the  rotatory  motion  of  which  is  converted  by  the  beam 
into  an  oscillating  one,  which  alternately  lifts  and  sinks  the  stamp,  and  thus  com- 
presses the  leather.  The  anvil  fits  freely  into  a  thowl  or  socket  in  a  cross  piece 
of  cast  iron,  and  is  supported  upon  a  cross  beam  resting  on  its  ends.  This  kind 
of  support  gives  great  elasticity,  and  admits  of  the  leather  being  properly  squeezed, 
but  not  inj  ured  by  too  great  pressure. 

In  1852,  Jean  and  Scellos  patented  a  very  curious  machine  for  this  purpose,  which 
is  founded  upon  the  principle  of  the  ordinary  steam  hammer.  The  machine  consists 
of  an  upright  cylinder,  closed  at  top,  having  a  piston  moving  up  and  down  in  it. 
To  the  under  side  of  this  piston  is  attached  a  piston-rod,  which  works  through  a 
stuffing-box  in  the  bottom  of  the  cylinder,  anil  to  which  a  kind  of  stamp  or 
hammer  is  attached;  under  this  hammer  is  placed  an  anvil,  supported  on  two 
springs.  If  steam  be  admitted  into  the  cylinder  below  the  piston,  the  latter  will 
be  driven  nearly  to  the  top,  and  will  compress  the  air  in  the  cylinder  above  it, 
if  the  steam  be  now  turned  off,  the  weight  of  the  hammer  attached  to  the  piston- 
rod,  and  the  elasticity  of  the  compressed  air  above  the  piston,  will  cause  the  latter 
to  descend.  By  this  alternate  ascent  and  falling,  a  piece  of  leather  placed  upon 
the  anvil  may  be  hammered  in  a  very  few  minutes.  By  means  of  a  proper  me- 
chanism the  height  and  velocity  of  the  fall  may  be  carefully  regulated,  and  almost 
any  degree  of  compression  attained,  at  the  same  time  that  the  rapid  blow  is  con- 
verted into  a  kind  of  crushing  motion. — Armengauds  Genie  Industrie!,  No.  33, 
1853- 

Nudraulic  Axle-cushion  for  Centrifugal  Machines  used  in  cooling  Wort. — 
Although  neither  the  principle  of  hydraulic  axle-cushions,  or  the  use  of  the  cen- 
trifugal machine  for  the  cooling  of  wort  are  new,  we  believe  that  it  will  be  in- 
teresting to  many  of  our  readers,  especially  in  Ireland,  to  bring  the  subject 
under  their  notice.  In  large  breweries  and  distilleries,  the  cooling  of  the  wort 
is  a  tedious  and  expensive  process,  and  requires  a  great  outlay  of  capital  in 
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buildings  for  the  purpose.  By  the  use  of  a  modification  of  the  centrifugal  machine, 
so  much  employed  in  sugar  making,  and  in  drying  cotton  and  linen  fabrics, 
immense  volumes  of  wort  may  be  cooled  with  extraordinary  rapidity,  and  with  a 
great  saving  of  expense.  The  more  rapidly  the  machine  turns,  the  greater  will  bo 
the  quantity  of  liquid  which  can  be  cooled  in  a  given  time;  but  as  the  speed  in- 
creases, so  will  the  friction  and  wear  and  tear  of  the  machine,  where  the  ordinary 
system  of  joumels  is  used.  M.  Barthelcmy  of  Paris  has  succeeded  in  obtaiuing  a  ve- 
locity of  3,000  revolutions  per  minute,  by  supporting  the  upright  axis  of  the  muchine 
upon  a  surface  of  oil  instead  of  in  a  solid  socket  of  brass.  lie  makes,  in  tact,  the 
end  of  the  axis  of  the  centrifugal  machine  form  the  piston  of  a  hydraulic  press,  in 
which  oil  is  substituted  for  water,  the  pressure  being  constantly  maintained  by  the 
same  power  which  sets  the  machine  in  motion.  By  this  means  the  whole  weight 
of  the  axis,  with  its  revolving  drum  of  wort,  is  supported  upon  a  column  of  oil,  and 
is  completely  prevented  from  coming  in  contact  with  any  solid  body  during  its 
its  revolution.  He  has  constructed  upon  this  principle  a  centrifugal  machine 
weighing  ncarlv  two  tons,  which  worked  for  several  years  without  the  axle-box 
requiring  the  slightest  repair.— Monitcur  Itidu&trici,  Tsos.  1,494  and  1,40.5.  1850. 

Alcoholometric  Tfiermometer. — It  is  very  often  of  great  importance  to  be  able  to 
readily  determine  the  per-ccntage  of  alcohol  contained  in  wines,  beer,  cider,  and 
other  similiar  liquids,  and  which,  as  is  well  known,  cannot  be  determined  by 
taking  the  density  or  specific  gravity,  as  in  the  case  of  spirits.  M.  Conaty,  adopt- 
ing the  principle  of  the  instrument  proposed  by  M.  Jabarie  of  Montpellicr,  and  of 
the  Abbe  Brossard-Vidal,  of  Toulon,  has  contrived  a  very  simple  and  practical 
instrument,  which  is  made  for  sale  by  MM.  Lcrebours  and  Secretah  of  Paris. 
The  principle  upon  which  it  is  founded  is,  that  the  boiling  point  of  any  mixture  of 
alcohol  and  water  will  vary  between  that  of  the  former  and  the  latter  in  direct 
ratio  to  the  relative  proportions  of  the  two  in  the  mixture.  The  instrument  consists 
of*  a  small  copper  vessel,  in  which  a  little  of  the  liquid  to  be  examiucd  can  be 
lH>iled  by  the  aid  of  a  spirit  lamp,  and  a  common  mercurial  thermometer,  with  a 
moveable  stale  divided  into  100  parts,  the  division  representing  the  proportions 
of  alcohol.  The  mode  of  using  it  is  simple  and  expeditious;  a  small  quantity  of 
the  wine  or  beer  to  be  examined,  is  put  into  the  copper  vessel  and  heated  until  it 
boils,  when  the  instrument  will  at  once  indicate  the  per-centage  of  alcohol  present. 
But  as  the  Iwiling  point  of  all  liquids  varies  with  the  pressure  of  the  atmosphere, 
if  the  mercury  of  the  barometer  which  indicates  that  pressure  falls  considerably, 
the  instrument  if  graduated  upon  the  supposition  that  water  boils  at  212°,  which 
it  only  does  when  the  barometer  stands  at  30  inches,  would  indicate  too  high  a 
per-ccntage.  To  obviute  this  difficulty  the  scale  is  made  moveable;  and  if  a  little 
water  be  boiled  in  the  vessel  before  making  the  experiment,  and  the  thermometer 
plunged  into  it,  the  true  boiling  point  in  the  then  condition  of  the  atmosphere  wiil 
bo  obtained  with  sufficient  accuracy,  and  by  moving  the  scale  until  the  point 
marked  O  corresponds  with  it,  the  instrument  will  give  tme  results.  This  in- 
strument is  now  used  by  the  custom-house  officers,  and  in  the  hospitals  of  Paris. 
—Journal  de  Pharmacie,  Nov.,  1851,  p.  383. 

IMPROVEMENTS  IN  THE  MANUFACTURE  OF  TEXTILE  FAnniCS. 

Scholfer'x  Fehed  Cloth. — M.  Scholler,  of  Briinn,  in  Moravia,  has  invented  a 

}>eculiar  kind  of  cloth,  composed  of  a  thin  woollen  or  cotton  cloth,  upon  which  is 
elted  a  quantity  of  wool  by  a  felting  machine.  The  wool  or  other  felting  mate- 
rial is  laid  upon  the  cloth  upon  which  the  felt  is  to  be  formed,  and  both  passed 
between  several  rollers,  and  then  through  a  kind  of  devil,  which  spreads  the  wad 
evenly,  and  removes  the  excess  of  wool.  Further  on,  a  solution  of  soap,  soda,  and 
some  other  of  the  usual  ingredients  used  in  felting,  flows  upon  the  cloth,  while  it 
passes  through  another  series  of  rollers,  where  the  felting  operation  is  effected.  The 
fabric  thus  produced  is  quite  remarkable  ;  it  has  the  appearance  of  beaver  clotli, 
and  is  as  elastic,  and  adapted  in  an  eminent  degree  for  winter  clothing. — Gacer- 
beblatt  aus  Wvrttcmbery,  No.  44,  1853. 
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IMPROVEMENTS  AND  INVENTIONS  CONNECTED  WITH  CHEMICAL  PROCESSES. 

New  Mode  of  Preparing  Hemp. — M.  Cloux,  of  the  firm  of  Cloux  fits  et  Comp. 
of  Tracy- le-Mont,  in  the  department  of  Oise,  has  invented  a  process  for  the  pre- 
paration of  hemp,  which  is  considered  of  great  importance.  By  this  process  the 
hemp  can  be  easily,  rapidly  and  cheaply  bleached,  without  injuring  the  strength  of 
the  hbrc;  at  the  same  time  that  it  becomes  as  soft  and  silky  as  flax.  Yarns  of 
the  finest  numbers  may  l>e  readily  spun  out  of  it,  and  a  linen  manufactured 
from  it,  which  is  fiir  superior  to  that  made  with  flax,  and  very  much  cheaper. — 
Moniteur  Jndustriel,  ISth  Nov.,  1853. 

Method  of  rendering  a  coating  of  Clue  or  Size  impervious  to  Water. — If  a 
coating  of  glue  or  size  lie  washed  over  with  a  decoction  of  1  part  of  powdered  gall 
not*  in  12  parts  of  water,  boiled  down  to  8  parts  and  strained,  it  becomes  hard, 
and  as  solid  and  impervious  to  water  as  a  good  coating  of  oil-paint— a  kind  of 
leather,  in  fact,  is  formed.  As  the  tannic  acid  of  the  gall  nuts  can  only  act  upon 
the  moist  glue,  the  decoction  must  cither  be  used  while  the  former  is  still  fresh,  or 
such  a  quantity  of  it  must  be  used  as  to  soften  the  glue.  Such  a  coating  would, 
no  doubt,  be  worth  trying  upon  ceilings,  to  prevent  water  penetrating  from  the 
floor  above  and  staining  them ;  and  might  also  be  beneficially  used  in  houses 
a*  a  coating  under  room-papers,  especially  in  so  damp  a  climate  as  Ireland. 
We  suppose  catechu  would  answer  as  well  as  gall  nuts  for  this  purpose. — Poly- 
technische  Centralhalie,  1853,  p.  592. 

To  render  White  Flannel  not  liable  to  become  Yellow  in  keeping. — If  flannel 
goods  be  washed  in  a  ley  made  with  C  parts  of  Marseilles  or  other  neutral  soap 
(not  resin  soap)  and  2  to  3  parts  of  caustic  ammonia,  of  the  ordinary  strength, 
dissolved  in  2U0  pints  of  water,  and  then  well  rinsed  with  water,  they  will  not 
become  yellow  in  keeping. — Mittheilumjen.  d  llannoccrischen  Gewerbevereins,  Lie- 
ferung  (Hi,  p.  157. 

Vulcanized  India-rubber  as  a  substitute  for  Whalebone,  Steel,  and  other  Elastic 
Material*,  in  the  Manufacture  of  Parasols,  Corsets,  frc.  — A  patent  has  been  taken 
out  for  a  horn-like  substance,  which  may  be  formed  by  melting  2  parts  of  caout- 
chouc with  1  of  sulphur.  This  mixture,  while  warm,  may  be  kneaded  and  rolled 
into  sheets  or  other  forms,  and  has  sufficient  strength  and  elasticity  to  form  the 
ribs  of  parasols,  and  for  the  other  purposes  to  which  whalel)one  is  usually  put. — 
London  Journal,  October,  1853,  p.  28l>. 

Starch  Glaze. — It  is  well  known  that  whita  wax  has  been  used  from  time  im- 
memorial by  the  laundress  to  assist  in  producing  a  flue  polished  surface  upon 
starched  linen  in  the  smoothing  of  shirts  and  other  articles  of  wearing  apparel. 
It  has  also  been  used,  as  well  as  stearic  acid,  in  factories,  in  the  getting  up  of  lino 
bleached  goods.  Some  time  since,  a  substance  came  into  use,  in  small  cakes, 
under  the  name  of  American  'Starch  Glaze,"  which  appears  to  have  been  nothing 
more  than  stearic  acid.  Mr.  Denyer  proposes,  instead  ot  selling  the  stearic  acid 
separately,  to  mix  it  with  the  starch,  in  the  proportion  of  loz.  of  the  acid  to  lib. 
of  starch.  The  purest  stearic  acid  is  reduced  to  a  line  powdered,  which  is  easily 
effected  in  a  cold  vessel,  and  mixed  with  the  powder  starch  ami  sifted.  The 
greatest  success  has  attended  the  use  of  this  mixture,  and  it  has  found  great 
favour  with  washerwomen.  We  hope  some  of  our  manufacturers  will  prepare  it. 
Polytechnisches  Journal,  Bd.  126,  *.  435. 

Brilliant  Shining  Varnish  for  Caoutchouc,  such  as  Over-shoes,  frc. — M.  Fritz 
Sollier.  of  Paris,  states  that  a  brilliant  varnish,  possessing  the  suppleness  and  dura- 
bility of  the  caoutchouc  itself,  may  be  prepared  by  melting  vulcanized  caoutchouc, 
with  constant  agitation,  in  an  iron  pot  When  fully  liquid,  and  without  waiting 
until  it  cools,  small  quantities  of  oil  of  turpentine,  or  of  naptha,  or  rectified  coal 
tar  naptha,  are  to  be  added,  until  a  liquid  is  obtained  having  the  composition  of 
1  of  vulcanized  caoutchouc  to  15  of  the  solvent  after  which  it  should  be  fil- 
tered, and  a  small  quantity  of  ordinary  caoutchouc  varnish  added  to  it,  to  give  is 
more  suppleness.  Two  coats  of  this  varnish  are  to  be  laid  on,  and,  when  dry,  arc 
brilliant  in  proportion  as  the  solution  was  limpid  and  ddute,  and  the  drying  made, 
with  care,  and  protected  from  all  dust  Another  process  of  "M.  Sollier,  adapted 
for  raruishtng  small  objects  rapidly,  is  the  following:  — 
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Vulcanized  caoutchouc,       ...         ...         ...  1 

Ordinary  caoutchouc,  ...         ...         ...  4 

Essential  oil,  ...         ...         ...         ...  28 

It  is  only  necessary  to  dip  the  small  object  in  this  solution,  and  to  expose  it  to  the 
sun,  when  a  very  brilliant,  supple,  and  adherent  coating  of  varnish  will  be  obtained. 
— Bulletin  de  la  Socicte  d Encouragement,  Auguat,  1853,  p.  429. 

New  method  of  quick  Tanning  with  Catechu. — M.  Antoine  Semiys,  of  Brussels, 
has  Intel v  patented  in  England  a  system  of  quick  tanning,  the  principle  of  which 
is,  according  to  his  specification,  as  follows:  a  solution  made  by  boiling  300 
pounds  of  catechu  in  578  gallons  of  water,  is  first  prepared,  and  introduced  into  a 
proper  formed  vat,  at  a  temperature  of  about  90°  Fahr.  Into  this  the  skins 
(the  proportion  of  water  and  catechu  above  given,  Inring  calculated  for  about 
100  calf  or  other  skins  of  15lbs.  weight  each),  previously  unhaired  by  any  of  the 
usual  processes,  are  to  be  introduced,  and  daily  handled  or  manipulated,  the 
liquor  being  at  the  same  time  well  stirred.  During  the  following  15  days  tho 
handling  is  only  performed  every  third  day.  The  skins  are  now  taken  out  of  the 
liquor  and  placed  ou  wooden  frames  to  dry.  Two-thirds  of  the  liquor  in  which 
the  skins  had  been  steeped,  is  drawn  off  from  the  vat,  and  replaced  by  an  equiva- 
lent quantity  of  water,  to  which  40lbs.  of  oil  of  vitriol  has  been  added.  The  skins 
are  introduced  into  this  mixture,  care  being  taken  to  keep  them  fully  extended. 
On  the  following  day  they  are  to  be  taken  out,  the  fluid  stirred  about,  and  the 
skins  again  introduced  into  it,  and  allowed  to  remain  so  for  48  hours,  after  which 
they  arc  allowed  to  dry  upon  wooden  frames,  then  steeped  for  three  or  four  days  in 
water,  when  the  process  is  considered  to  be  terminated. 

When  hides  are  to  be  tanned  the  catechu  solution  must  be  made  stronger,  and 
the  process  lasts  longer.  In  order  to  tan  100  hides  of  from  50  to  GOlbs.  each,  a 
solution  of  2,0001bs.  of  catechu  in  440  gallons  of  water  is  required.  The  hides 
are  laid  in  this  liquor,  and  kept  well  distended  during  the  first  10  or  12  days,  or 
until  their  colour  becomes  uniform;  they  are  daily  handled,  and  the  liquor  well 
agitated;  in  the  next  32  days  they  arc  handled  every  eighth  day,  and  during  the 
following  45  days  on  every  fifteenth  day,  at  the  termination  of  the  latter  period 
they  are  to  1)C  dried  upon  wooden  frames.  To  the  liquor  in  the  pit  or  tank  from 
which  the  hides  had  been  removed,  921hs.  of  alum  dissolved  in  440  'gallons  of 
water,  and  200lbs.  of  oil  of  vitriol,  arc  to  be  added,  and  the  whole  well  stirred. 
The  hides  are  introduced  into  this  mixture,  taken  out  and  handled  on  the  follow- 
ing day,  and  then  allowed  to  remain  in  the  liquor  for  three  weeks,  after  which  they 
are  dried  upon  wooden  frames.  The  residual  tan  liquor  is  withdrawn  from  the 
tank,  the  hides  laid  in  the  latter,  which  is  then  to  be  filled  with  water,  in  which  " 
they  are  allowed  to  soak  for  four  or  five  days,  when  the  process  of  tanning  is  con- 
sidered to  be  complete. 

Instead  of  alum,  Epsom  salt  may  also  be  employed,  but  the  alum,  as  experience 
has  shown,  makes  the  skin  harder.  When  the  Epsom  salt  is  used,  the  skins, 
instead  of  being  placed  iu  a  solution  of  catechu,  to  which  the  solution  of  the  salt 
is  added,  as  in  the  case  of  alum,  are  laid  in  a  liquor,  prepared  by  dissolving  6  cwts. 
of  catechu  and  8  cwts.  of  Epsom  snlt,  in  000  quarts  of  water.  In  this  liquid  they 
are  allowed  to  remain  for  from  30  to  50  days,  according  to  their  weight;  after  which 
they  are  soaked  in  water,  as  before  described. — Repertory  of  Patent  Invention*,  Dec.. 
1853,  p.  443. 

Artificial  Wood. — MM.  Barthe  and  Potiu  have  succeeded  in  making  a  kind  of 
papier-mache,  if  we  may  1h*  allowed  to  use  that  term,  quite  different  from  any- 
thing hitherto  produced.  They  mix  sawdust  of  different  woods  with  glue,  and 
work  the  mixture  into  a  sort  of  plastic  mass  that  can  be  moulded  into  any  desir- 
able form.  When  sufficiently  dry,  it  is  tanned  in  a  peculiar  way.  The  products 
obtained  in  this  way,  in  imitation  of  different  woods,  are  said  to  lie  very  beautiful. 

Process  for  rendering  Casks  oil-tight. — Bottger  has  proposed  a  process  for  ren- 
dering casks  oil-tight,  and  thus  avoid  the  great  loss  at  present  sustained  by  leakage. 
Good  crown  glue  is  to  be  steeped  in  cold  water  for  twelve  hours,  and  then  heated 
to  about  160°  to  170°  Fahr.,  and  a  strong  syrup  of  treacle  added  in  the  proportion 
of  one  part  of  the  syrup  to  three  parts  of  glue.  This  mixture  is  to  be  applied  to  the 
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inner  sides  of  the  cask,  previously  well  dried,  either  with  a  brush,  or  by  pouring 
a  quantity  of  it  into  the  cask  and  rolling  it  rapidly  about  lie  considers  this 
process  preferable  to  saturating  the  wood  with  a  boiling  solution  of  glauber  salt. 
— Bottger'*  Polyttchnitchen  Atotizblatt,  No.  22,  1851. 


MISCELLANEOUS  PROCESSES  AND  INVENTIONS. 

Turf  a*  a  Material  for  making  Papier  Mache  and  Carton  Pierre. — In  our  last 
number,  in  speaking  of  a  patent  which  had  been  taken  out  for  the  manufacture  of 
papier-mache  from  straw,  we  recommended  some  one  to  try  turf  for  that  purpose, 
as  hitherto  no  one  had  patented  the  use  of  that  material.  In  this,  it  seems,  we 
were  in  error,  for  not  only  has  a  patent  been  granted,  but  even  a  company  has 
been  formed  to  carry  it  out,  under  the  very  imposing  title  of  the  "  Limnoplastic 
Company."  If  this  company  claim  the  sole  right  of  making  papier-mache  from 
turf,  we  can  only  tell  our  readers  that  they  arc  at  full  liberty  to  infringe  the  patent 
whenever  they  please,  as  the  idea  of  making  papier-mache  from  turf  has  become 
public  property  long  since,  we  ourselves,  even,  having  recommended  it  fully  nine 
months  ago.  If  it  be  only  the  peculiar  process  by  which  it  is  proponed  to  make 
it  which  is  claimed,  we  have  nothing  further  to  say,  especially  as  we  do  uot  know 
the  nature  of  the  process. 

Raw  Material  for  Paper-making. — As  there  is  now  a  very  great  scarcity  of  rags 
for  the  manufacture  of  paper,  it  may  be  of  interest  to  direct  the  attention  of  manu- 
facturers to  an  excellent  substitute  tor  them,  and  one  of  which  an  almost  unlimited 
supply  can  be  had— namely,  the  fibre  of  the  plantain.  Immense  quantities  cau 
be  obtained  from  British  Guiana. 

Photography  on  Lithographic  Stones, — The  great  desideratum  in  photography 
hitherto  has  been,  to  obtain  images  directly  upon  a  lithographic  stone,  from  which 
impressions  could  l>e  produced,  or  upon  plates  of  copper,  so  that  by  some  simple 
process  thev  may  be  etched.  The  first  step  to  effect  the  latter  object  has  been 
made  by  M*.  Jiiepec  de  St.  Victor;  and  the  former,  which  had  hitherto  batUed  all 
attempts,  appears  to  be  also  in  a  fair  way  to  be  successfully  carried  out.  One  of 
the  firsthand  certainly  the  most  important,  steps  made  towards  the  discovery  of 
photographic  action,  wais  that  of  M.  Niepce,  who  found,  that  if  a  plate  covered 
with  a  varnish  of  bitumen  or  other  resin  be  exposed  to  the  action  of  the  sun-light 
in  a  camera-obscura,  the  bitumen  underwent  a  curious  change,  the  part  most 
strongly  acted  upon  by  the  light  lost  the  property  of  dissolving  in  oil  of  lavender, 
while  the  portion  unacted  upon  readily  dissolved.  A  few  months  since  MM. 
Lerchours,  Barcswil  and  Lemercier,  probably  led  by  this  discovery  of  Niepce, 
covered  a  stone  with  a  kind  of  resinous  ink,  they  then  placed  it  in  a  camera- 
obscura,  and  covered  it  with  a  negative  picture  produced  on  glass  with  collodion, 
and  exposed  it  to  the  sun-light,  after  which  it  was  washed  with  oil  of  lavender,  or 
some  other  solvent  of  the  same  character,  which  dissolved  out  the  parts  unacted 
upon,  and  left  a  perfect  positive  drawing  upon  the  stone,  which  was  further 
treated  in  the  usual  way  in  which  lithographic  stones  are  prepared  after  the 
drawing  has  been  made  upon  them.  In  this  way  they  have  succeeded  in  pro- 
ducing a  number  of  views  of  the  chief  buildings  of  Paris.  M.  Hermann  llallcux 
has  obtained  similar  impressions  by  a  totally  ditFcrent  process.  He  prepares  a 
light  lithographic  stone,  with  the  particular  grain  required  for  chalk  drawings, 
and  then  saturates  it  by  repeated  washings  with  weak  solution,  but  as  nearly 
neutral  as  possible,  of  oxalate  of  iron,  taking  care  that  the  solution  sinks  as 
deeply  as  possible  into  the  surface  of  the  stone.  The  stone  thus  prepared  is  sen- 
sible to  the  action  of  the  light,  and  may  l>e  kept  for  any  length  of  time  if  kept  in 
perfect  darkness.  Such  a  prepared  stone  moist,  but  "not  wet,  when  placed  in  a 
camera,  will  undergo  a  peculiar  change,  and  if  it  be  then  washed  with  carbonate 
of  ammonia,  an  image  will  be  brought  out,  and  at  the  same  time  fixed,  whilst  all 
soluble  unaltered  salt  may  be  washed  away.  In  order  to  use  such  a  stone  for 
printing  it  must  be  etched  as  ordinary  lithographic  stones  are,  but  with  a  different 
fluid;  the  substance  used  for  that  purpose  is  a  very  dilute  solution  of  oxalic  acid. 
In  other  respects  all  suhscqnent  treatment  ia  the  same  as  is  usually  followed  by 
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lithographers.— For  Lerebours,  Barestcits,  and  Lemercier's  process,  see  Comptes 
Rendus  de  tAcademie,  T.  xxxvi.  p.  878  ;  and  for  llalleuxs  Die  Kunst  der  Pho- 
tographic, Leipzig,  1853,  p.  104. 

Schneiter's  Relievo  Maps. — Although  this  patent  has  been  taken  Gut  more  than 
twelve  months  shire,  we  think  a  notice  of  it  may  interest  those  of  our  readers  who 
have  not  previously  heard  of  it.  Properly  executed  maps,  shaded  so  as  to  produce 
the  effect  of  relievo,  are  very  useful  to  the  tourist,  and  if  correctly  executed,  would 
be  of  immense  service  to  the*  civil  engineer,  geologist,  Schneiter's  mode  of  pro- 
ducing surh  maps  is  as  follows: — He  first  prepares  a  model  of  the  district,  made 
cither  of  a  mixture  of  zinc  white  with  strong  paste,  or  of  wax  ;  from  this  he  takes 
a  cast  in  some  metal,  or  a  matrix,  by  the  galvanophistic  process.  He  then  topics 
this  with  a  machine  for  engraving  medallions,  of  a  sufficient  size,  upon  a  plate  of 
copper  covered  with  an  etching  ground,  giving  greater  force  to  the  shadows  with 
the  graver.  The  plate  thus  prepared  is  then  etched  with  weak  nitric  acid,  the 
lighter  lines  once,  and  the  darker  ones  twice.  When  all  the  details  have  Wen  in 
this  way  transferred  to  one  or  more  plates,  the  impressions  are  printed  off  in  the 
ordinary  way,  or  pulychromic  maps  may  be  produced  in  the  same  manner  as 
chromo-lithographie  impressions.  This  system,  which  the  inventor  calls  "  optical 
relief,"  may  W  applied  to  all  maps  and  gl'oWs.— Repertory  of  Patent  Invention*, 
July,  1853' 

INVENTIONS  AND  PROCESSES  CONNECTED  WITH  FOOD,  AGRICULTURE,  AND  RURAL 

ECONOMY. 

Loss  sustained  by  Coffee  in  roasting. — Lebrcton  has  examined  the  loss  sustained 
by  coffees  of  different  growths,  when  roasted  so  as  to  assume  a  ehesnut  brown 
colour.  Porto- Rico,  Hio,  Martinique,  and  other  coffees  of  a  green  tint  lost  18  to 
20  per  cent  Malabar,  Oylon,  Bourbon,  Mauritius,  Guadeloupe,  Jamaica,  and 
all  yellowish,  nale,  or  white*  varieties,  lost  from  IG  to  18  per  cent  And  finally, 
Mocha,  and  other  analogous  coffees  lost,  14  to  1G  per  cent. — Comptes  Rend  us  de 
tAcademie. 

Mode  of  Preventing  the  Potato  Disease. — A  short  time  since  a  small  Wok  was 
published  iu  Russia,  hy  Professor  Bollmnn,  under  the  auspices  of  the  government, 
upon  the  potato  disease.  According  to  this,  the  buds  which  potatoes  throw  out 
mav  W  perfectly  protected  from  disease  by  exposing  the  potatoes  to  a  sufficiently 
high  and  continuous  tem|>cratnre  to  dry  them.  He  took  a  quantity  of  potatoes 
intended  for  seed,  and  dried  them  during  a  mouth  in  a  hot  chamWr,  cut  the  larger 
ones  into  four  parts  and  the  smaller  ones  into  two  parts,  and  left  them  to  dry  for 
another  week.  They  had  then  Wcome  so  hard  as  to  render  it  very  probable  that 
their  germinating  power  was  destroyed,  nevertheless,  when  sown,  they  germinated, 
and  produced  excellent  potatoes  three  weeks  Wfore  any  of  the  others  sown  at  the 
same  time  ;  and  while  the  potatoes  in  the  surrounding  fields  were  diseased,  not  one 
of  those  so  treated  exhibited  the  slightest  tendency  to  disease. — Mittheilungen  der 
Kaiserlichen,  freien  (Ehonomischen  Gescllschaft  zu  St.  Petersburg. 

Fern  Leaves  as  a  substitute  for  Afva,  Straw,  Sec  for  Beds. — M.  I'lbrich  brought 
under  the  notice  of  the  Forestry  Association  of  Silesia,  at  its  last  meeting  at 
Uhlan,  the  fact  that  the  fronds  of  the  common  aspidium,  if  collected  just  when 
the  leaf-stalk  has  withered,  and  if  the  latter  be  removed,  make  a  most  excellent 
and  agreeable  Wd,  and  retain  their  elasticity  even  for  years.  The  Wds  made  of 
this  material  and  coarse  linen  an?  said  to  W  particularly  healthy  and  conducive  to 
cle.uiliness.  In  Ireland,  withered  fern  leaves  have  Wen  used  for  sleeping  upon 
when  spread  upon  the  lloor,  but  not  as  regular  beds.  They  would  certainly  be 
much  preferable,  in  consequence  of  their  little  tendency  to  decay,  to  the  semi- 
rotten  heaps  of  straw  or  filthy  beds  of  chaff  so  generally  used. — iMndwirth- 
schaftliche  Durfzvitung,  No.  52,  through  Po'ytcchnisches  Ccntralblatt,  No.  3,  Feb. 
1851. 

On  the  artificial  production  of  Leeches.— M.  Borne,  a  grocer,  of  Saint-Arnoult, 
in  the  Department  of  Seine-ct-Oise,  appears  to  have  solved  the  important  prob- 
lem of  the  artificial  production  of  leeches,  so  long  considered  a  desideratum  in 
medicine.    By  studyiug  the  habits  of  the  leech,  as  the  Vosgian  peasant,  Item  v. 
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did  those  of  fish,  he  has  succeeded  in  establishing,  near  his  native  place,  a  regular 
factory  of  those  animals.  His  establishment  consists  of  a  piece  of  lx>g,  about  two 
and  a- half  acres  in  extent,  surrounded  by  a  trench  full  of  water,  destined  to  pro- 
tect his  nursery  from  enemies  of  various  kinds,  of  which  the  leech  appears  to  have 
many.  The  half  of  this  area  is  occupied  by  a  numl»er  of  basins  tilled  with  water, 
at  present  amounting  to  28.  These  basins  nre  usually  about  <»A  yards  long,  9  feet 
9  inches  wide,  and  about  3  feet  3  inches  deep.  In  the  centre  of  this  species  of 
island  a  hut  has  been  built,  in  which  a  superintendent  always  resides,  whose  busi- 
ness it  is  to  keep  oft'  enemies  of  all  kinds,  especially  birds,  water-rats,  ami  several 
kinds  of  insects. 

M.  Borne,  having  observed  that  the  leeches  liked  to  warm  themselves  in  the 
6un  in  winter,  and  to  lie  iu  the  shade  in  summer,  accordingly  constructed  small 
promontories  of  earth,  one  facing  the  south  and  the  other  the  north,  wliere  they 
might  congregate  in  each  of  those  seasons.  He  also  found  that  they  deposited 
their  eggs  in  small  galleries,  which  they  formed  in  the  soft  earth  on  the  borders  of 
the  points ;  these  he  made  himself,  by  forming  a  numU'rof  zig-zag  channels  reach- 
ing to  the  edge  of  the  water,  with  his  ringers,  anil  covered  over  with  the  stiff  mud 
which  he  removed.  The  leeches  at  once  occupy  these  channels,  and  deposit  their 
eggs,  which  M.  Borne  removes  from  time  to  time,  and  places  in  a  small  basin  by 
themselves,  where  the  process  of  hatching  is  performed.  He  has  also  discovered 
the  mode  of  feeding  them,  which  is  not  the  least  ingenious  part  of  his  invention. 
He  takes  a  quantity  of  blood,  which  he  beats  with  switches  to  separate  the  tibrine, 
which  he  has  found  to  injure  them  ;  he  then  places  a  number  of  the  leeches  in  a 
small  flannel  bag,  which  he  plunges  into  the  blood,  where  he  leaves  them  for  a  cer- 
tain time,  according  to  their  state  of  health  and  age.  They  are  afterwards  washed 
with  tepid  water,  and  those  that  have  not  eaten  are  carefully  separated,  to  prevent 
them  from  preying  on  the  others  as  soon  as  their  appetite  would  become  developed. 

It  would  occupy  too  much  space  here  to  describe  the  several  other  ingenious  con- 
trivances which  he  has  adopted,  and  we  must,  therefore,  refer  those  of  our  readers 
who  take  special  interest  in  the  subject  to  the  Jirport  of  M.  Soubeiran  to  the 
French  Academy  of  Medicine. 


Art.  Ill — Bulletin  of  Industrial  Statistics. 

COMMERCE  OF  THE  UNITED  STATES  OF  AMERICA  IN  THE  YEAR  1850-51. 

During  the  quinquennial  period,  commencing  1840-47,  and  ending  1850-51,  the 
declared  values  of  the  imports  and  exports  in  dollars  were  as  follows : — 


Years. 

Imports. 

E  i  ports. 

Re-export  eJ. 

Total. 

1840-47 

1847-  48 

1848-  49 

1849-  50 

1850-  51 

140,545,038 
154,998,928 
147,857,439 
178,138,318 
216,224,932 

150.037,404 
132,904,121 
132,000,955 
130,940,912 
190,089,718 

8,011,158 
21,132,315 
13.088,805 
14.951,808 
21,098,293 

305,194.260 
309,035,3(54 
293,1513,259 
330.037,038 
431,012,943 

The  average  of  the  first  four  years  above  quoted  was  only  309,409,980  dollars, 
to  that  the  total  commerce  of  1850-51  showed  am  increase  of  40  per  cent,  over 
the  average  for  those  years.  The  total  commerce  of  France  in  1851  amounted 
to  2.014  millions  of 'francs,  or  £104,500,000;  a  sum  onlv  exceeding  that  of  the 
United  States,  which  was  £93,000  000,  by  £1 1,500,000.  The  cause  of  this  extra- 
ordinary and  exceptional  increase  is  attributed  on  the  one  hand  to  the  development 
of  agriculture  and  manufactures,  and  on  the  other,  to  the  consequent  increase 
in  the  consumption  of  foreign  articles.    Another,  and  perhaps  not  less  powerful 
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cause,  was  the  immense  tide  of  emigration  which  for  several  years  has  been  flow- 
ing from  Ireland,  Great  Britain  and  Germany,  and  which  readied  its  mATimntn  in 
the  years  1849,  1850,  and  1851,  and  an  idea  of  which  may  be  formed  from  the 
following  numbers,  representing  the  total  number  of  immigrants  into  the  single 
port  of  New  York  for  those  years  : 

1849,   221,799 

1850,   226,287 

1851,   289,601 


Total   ....  737,687 

The  influence  of  this  enormous  number  of  the  most  energetic  and  active  part  of  the 
population  of  the  countries  just  mentioned,  mnst  have  undoubtedly  contributed  to 
a  very  lar]»e  extent  to  the  rapid  development  of  agriculture,  and  to  the  construction 
of  internal  means  of  communication,  without  which  such  development  would  have 
been  impracticable. 

The  following  table  shews  the  countries  between  which  the  commerce  of  1850-51 
was  divided,  arranged  in  the  order  of  their  relative  importance : — 

Table  shewing  the  relative  value  of  the  Commerce  of  the  United  States,  with 

each  of  the  following  countries. 


Value  of 

Value  of 

fnnntrip*  frntn  whi*nop  Tm- 

V,  UUII  11  1CD   IIV'MI     T  II11IX.L  fill 

Yalnp  of 

Total. 

ported  and  to  where  Exported. 

Imports, 

produce  of  the 
United  SUtea. 

produce  of  Fo- 

Dollars. 

Dollars. 

Dollara. 

Dollars. 

England.  Scotland,  and  ) 
Ireland   $ 

94,847,886 

109,531,612 

8,414,403 

212,798,901 

France         ...  ... 

31,715,553 

25,302,088 

2,950,061 

59,967,699 

Spanish  iCuba 
W.Indies »  PortoRieo,&c 

17,046,931 

5,239,276 

1,284,847 

23,571,054 

2.480,329 

961,410 

57,209 

3,498,948 

British  Colonies  of  N.> 
America   j" 

6,693,122 

9,060,387 

2,954,530 

18,708,045 

Hanscatic  Towns,  (Ham- 

I 10,008,361 

burg,  Bremen,  and  Lu- 

5,405,956 

641,491 

16,055,808 

beck)   

Brazil   

11,525,304 

3,128,956 

623,960 

15,278,220 

China   

7,065,144 

2,155.945 

329,342 

9,550,431 

Spain 

2,162,573 

5,416.044 

138,547 

7,717,164 

British  West  Indies 

1.222,610 

4,697,920 

187,045 

6,107,575 

Belgium 

2.377,630 
2,734,746 

2,709,393 
1,608,877 

142,619 

5,229,642 

Chili           ...  ... 

286,428 

4,630,051 

Argentine  Republic 
Hollaud 

3,265,382 

659,852 

414.916 

4,340,160 

2,052,706 

1,911,115 

284,054 

4,247,875 

British  East  Indies  ... 

3,336,335 

512,906 

175,484 

4,024,725 

Sardinia,  Tuscany,  and 
the  Roman  States 

J-  2,051,897 

1,736,834 

127,406 

3,916,137 

Haiti 

1,889,968 

1,679,372 

167,918 

3,737.258 

Kcw  Granada 

695,606 

2,507,701 

533.121 

3,730,428 

Venezuela 

2,380,295 

854.779 

189,746 

3,424.820 

Mexico 

1,804,779 

1,014,690 

567,093 

3.386.562 

Austria 

730,788 

2,265.573 

230,894 

3,227,255 

Russia 

1,392,782 

1,465,704 

145,987 

3,004,473 

Other  Countries 

6.744,205 

6,863,331 

851,186 

14,458,722 

Total 

216,224,932 

196,689,718 

21,698,293 

434,612,943 

If  we  represent  the  imports,  exports,  and  total  commerce,  each  by  100,  the 
following  table  will  shew  the  pcr-ccntagc  of  each,  which  belongs  to  Europe,  as  a 
whole,  Great  Britain,  France,  Cuba,  Canada,  and  other  British  North  American 
possessions,  and  Germany  as  represented  by  the  Hanseatic  towns. 
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TotaL 

Great  Britain  and  Ireland 

I  ranee              ...  ... 

Cuba 

Canada  and  other  British  N.) 

American  Colonies 
Hamburg,  Lubeck,  &  Bremen 
All  other  parts  of  the  world 
Europe  as  a  whole 

43   per  cent- 
1*6  „ 

7*  „ 

3 

4*6  „ 

26-9  „ 
68 

55-6  per  cent. 
12.8  „ 

2.6  „ 

4.5  „ 

2.7  „ 
21.8  „ 
79 

48-9  percent. 
13-8  „ 
54  ,, 

43  „ 

36 
24 
72 

Our  very  limited  space  does  not  permit  us  to  specify  the  chief  articles  compos- 
ing the  imports  and  exports  of  the  United  States,  we  shall  however,  enumerate  a 
few  of  the  chief,  especially  those  interesting  these  countries. 

Pro  portion  Imported  from  the  chief  Exporting 
Couutrict,  as  follows:— 

Dollar*. 

rFrance 

Silk,  raw  and  spun;  Silk)  Great  Britain  and  Ireland, 

Fabrics,    plain     and>    26,205,143  \  Hanseatic  Towns 
...  ) 


dyed,  &c 


Cotton  Yarn  and  white) 
and    printed    Cotton  >  22,921,093 
Fabrics      ...  ...) 


Woollen  Yarn  and  Wool-^ 
len  Fabrics 

Pig  and  bar  Iron,  Steel,) 
and  articles  manufac-  > 
turcd  therefrom  ...J 

Linen  Fabrics  and  a  little ) 
Linen  aud  Hemp  Yarn  ) 

Leather         ...  ... 


China 

Italian  States 
Great  Britain 

Franco 

Hanseatic  Towns 
Great  Britain 

19,507,309  j&SS&x^ 

[Belgium 
(Great  Britain 
18,876,888  <  Sweden  and  Norway 
(  France 


11.181,210 
10,041.755 
2,757,566 
1,839.153 
253,766 
17,780,589 
2,244,112 
2.011.587 
13,378,504 
3,343.657 
1,750,(J<;7 
493,930 
16,45f,,338 
941,286 
244,919 


9,680,623    Ireland  and  Great  Britain  9,461,026 


Straw  Bonnets,  &c. 


Britain 
(Great  Britain 
1,471,691  -'Italian  States 
(France 


Total  Value. 
Dollars. 


Raw  Cotton — 
Sea  Island,  or 

Long  Staple 

Cotton  ...  8,300,000 
ShortStpl.&e.  91 8,937,000 


•  112,315,317  i 


Total  927,237,000 

Whcaten  Flour,  2.202,335^ 
brrls.  or  3,858,970  cwtS.  k 

Leaf  Tobacco,  85,945 ) 
hogsheads  ..A 

Manufactured  Tobacco,) 
7,272,780  lbs. 

Cotton  Fabrics 


10,524,331 

9,219,251 

1,143,547 
7,241,205 


1,452,391 
1,108,618 
717,5*0 
336,483 
182,274 


Principal  Countries  to  which  exported. 

Mian. 

Great  Britain  and  Ireland  79,720.854 

France        ...  ...  18,124.512 

Spain  ...  ...  4,387.262 

Belgium      ...  ...  2,145,270 

Hanseatic  Towns       ...  2,060,979 
Austria        ...  ...  2.025.184 

Russia        ...  ...  1,297,164 

Italian  States  ...  1,231,837 

Netherlands  ...  589,523 

^Sweden  and  Norway  571.616 
j Great  Britain  and  L-cland  4,573,009 
4 Other  Countries        ...  5,951,322 

HJreat  Britain  ...  3,458,885 

\ Other  Countries  ...  5,760,366 
(Great  Britain  ...  258.723 

\BritishN.Amcr.Possessions  442,425 
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Total  Value.         Principal  Countries  to  which  exported. 
DMart  Dollars. 


1,702,549    Great  Britain  and  Ireland  1,354,879 


u 


4,308,015 


(Great  Britain  and  Ireland 
"(Other  Countries 


1,587,351 
2,781,664 


Maize  or  Indian  Corn,) 
3,420,811  bushels      ..  > 
Salt  Pork,  105,200  barn-bO 
Bacon  &  Hams,  1 8,027,000 
lbs. 

Lard.  19,683,000  lbs. 
Live  Pigs,  1 .030  in  number 
Salt  Beef,  90,048  barrels  ' 
Tallow,  8,198,000  lbs. 
Hides  and  Calf  Skins,  in 

number,  80,024 
Live  Cattle.  1.350  head 
Butter,  3,995.000  lbs.  > 
Cheese,  10,301,000  lbs.  > 

The  items  in  these  export^  of  most  importance  to  Ireland  arc  those  of  provi- 
sions, such  as  salt  pork,  beef,  butter,  &e.  This  branch  of  trade  is  rupidly 
increasing,  and  will,  undoubtedly,  be  a  formidable  rival  to  the  corresponding  one 
in  this  countrv,  as  soon  as  the  quality  of  the  articles  produced,  which  at  present  is 
very  bad,  sbnll  have  become  better,  with  the  rapidly  improving  agriculture  of  the 
Western  States. 

AMERICAN  COTTOV  TRADE. 

Raw  Cotton. — The  following  table  represents  the  total  export  of  cotton  from 
the  United  States,  its  value  and  average  price  per  pound,  from  1821  to  1850. 


1,689,958    Great  Britain  and  Ireland  895,783 


1,124,052    Great  Britain  and  Ireland  641,774 


Year. 

See  Island  or 
ijyag  oiapie. 

Ordinary  Cotton. 

Total. 

Value. 

Areraire 
Price  per  tb 
in  ccnta. 

lbs 

lbs. 

lbs. 

Dollars. 

Crura. 

1821 

11,344,000 

113,549,339 

124,893,405 

20,157,480 

10.2 

1822 

11,250,035 
12,130,088 

133,424,400 
101,580.582 
132,843,941 

144,075,095 

24,035,058 

16'6 

1823 

173,723,270 

20.445,520 

118 

1824 

9,525,722 

142,309.003 

21,947,401 

154 

1825 

9,005.278 
5,972,852 

100,784,629 
198.502,503 

170,449,907 

30.840,649 

209 

1820 

204,535,415 

25,025,214 

12-2 

1827 

15.140,798 

279,109,317 

294,310,115 

29,359,545 

10- 

1828 

11,288,419 

199,302.044 

210,590,403 

22,487,229 

10  7 

1829 

12,833.307 

252,003,879 

204,837,180 

26,575,311 

10- 

1830 

8.147,105 

290.311,937 

298.459,1(12 

29,074,883 

9-2 

1831 

8,311,702 

208,668,022 

210,979,784 

25,289,492 

9  1 

1832 

8.743,373 

313.471.749 

322,215,122 

31,724,082 
36.191,105 

9-8 

1833 

11,142.987 

313,505,017 

324,098,004 

111 

1834 

8,085.937 

370,031,970 

384,717,1*07 

49,448,402 

12-8 

1835 

7,752.730 
7,849,597 

379,000,250 

387,358,992 
423,031,307 

64.961,302 
71,284,925 

16.8 

1830 

415,781,710 

16-8 

1837 

5,280,971 

438,924.500 

444,211,537 

63,240,102 

14-2 

1838 

7,28G,340 
5.107,404 

588,005,957 
408.510,808 

595.952,297 

61,550,811 
01,238,982 

103 

1839 

413,621,312 

148 

1840 

8,779,009 

735,101.192 

743.941,061 

03,870,307 

85 

1841 

0,257,424 
7.254,099 

523,96(5,076 

530.204.100 

54,330,341 

10-2 

1842 

577,402.918 

584,711,017 

47.593,404 

81 

1843 

7,515,079 

784,782,027 

792.297,105 

49.119,805 

62 

1844 

0,099,070 

057,534,379 

603,633,455 

54,003.501 

81 

1845 

9,389.025 

803,515,371 

872,905,996 

51,789,043 

5.92 

1840 

9,388,533 

538,109,522 

547,558,055 

42.707,341 

781 

1847 

0.293.973 

520,925,985 

527,219,958 

53,415,818 

10-34 

1848 

7,724,148 
11,909,259 

800,550,283 

814,274,431 

01,998,294 

7(51 

1849 

1,014,033,011 

1,026,602,209 

00,39(5,907 

6-4 

1850 

8,236,403 

627.145,143 

035,381,604 

71,984.010  l 

11-3 

1851 

8,299,655 

918,937,430 

927.237,089 

112,315,317 

1211 
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The  preceding  table  includes  three  decennial  periods ;  and  if  we  calculate  the 
averages  for  each  of  these  periods,  wc  shall  obtain  the  following  very  interesting 
results : — 


Average  price  per  lb.  ... 
Total  value  in  pounds  ) 
sterling,  > 
Total  number  of  lbs. 


Fir*t  period, 
1821  to  18J0. 

13-3  cents. 
£5,208,055 
203,4^4,302 


Second  period, 
1831  to  1840. 

12  4  cents. 
£10,858,441 

425,732,992 


Third  period. 
1841  to  18A0. 

8-19  cents. 
XI  1,304,077 
099,478,799 


The  exportation  of  raw  cotton  from  America  increased,  therefore,  from  1&31  to 
1840,  to  the  extent  of  209  per  cent  over  the  preceding  ten  years;  from  1841  to 
1850,  by  343  per  cent,  over  the  same  period;  and  by  104  per  cent  over  the  ten 
years,  ending  1840.  The  exportation  of  1851  compared  with  that  of  1821,  shews 
the  enormous  increase  of  743  per  cent.  And  as  the  United  States  supplies  more 
than  three-fourths  of  all  the  raw  cotton  consumed  in  Europe,  the  production  of 
cotton  fabrics  has  probably  increased  in  the  same  ratio,  or  perhaps  even  in  a 
greater.  This  is,  without  question,  one  of  the  greatest  and  most  important  social 
facts  presented  by  the  history  of  modern  commerce,  as  it  shews  an  undoubted  and 
considerable  improvement  in  the  physical  condition  of  a  large  section  of  the  human 


Progrct*  of  the  Manufacture  of  Cotton  Fabrics  in  the  United  States. — In  1825, 
the  total  consumption  of  raw  cotton  in  the  factories  of  the  Union,  amounted  to 
onlv  80,000  bales,  or  about  30.340,000  lbs.  In  1835  this  quantity  increased  to 
216.000;  in  1845  it  was  estimated  at  390,000;  in  1851  at  550,000;  and  finally,  in 
1852  it  had  increased  to  003,049  bales,  or  nearly  double  the  qunntitv  of  raw 
cotton  exported  from  the  United  States  to  France  in  1851.  The  following  table 
gives  the  consumption  in  the  American  factories  since  1839: 


Tear. 
1839 
1840 
1H41 
1*42 
1843 
1*44 
1845 


270,018 
295.193 
297,288 
267.850 
325.129 
340,744 
389,000 


lb*. 

104,082,000 
11 1.901, (MX) 
112,750,000 
101.584,000 
123,308.000 
!3l,5OG,0OO 
178,404,000 


1 


Tear. 
1840 
1847 
1848 
1849 
1850 
1851 
1852 


422,597 
427,907 
531,772 
518.039 
487,709 
550,000 
003,000 


lbs. 

100,274,000 
102,310,000 
201,080,000 
190,472,000 
184,990,000 
208,593.000 
228,093,000 


The  manufacture  of  cotton  fabrics  has,  therefore,  doubled  in  twelve  years,  and 
has  now  nearly  reached  the  condition  of  that  of  Great  Britain  in  1830.  The 
perseverance  and  commercial  intelligence  of  the  Americans  has  enabled  them  to 
open  up  important  markets  for  their  cotton  manufacture,  where  hitherto  it  was 
unknown.  American  cotton  fabrics  appeared  for  the  first  time  in  the  Liverpool 
markets,  in  competition  with  the  British,  in  184G.  Increasing  quantities  are  now 
sent  to  the  Indian  and  China  markets.  The  exportation  ot  American  cotton 
goods  to  Canton,  dates  as  far  bnck  as  the  year  1827,  but  its  value  at  that  time  was 
only  estimated  at  9,000  dollars,  or  about  £1,848 ;  since  then  it  has  been  rapidly 
increasing,  and  in  the  year,  ending  the  30th  of  June,  1851,  the  export  to  that 
city  was  valued  at  1,894,418  dollars,  or  about  £388,997,  forming  a  little  more  than 
41* per  cent,  of  the  value  of  the  tea  imported  into  the  United  States  from  China. 
This  extraordinnrv  rapid  growth  of  the  cotton  manufacture  in  the  United  States, 
notwithstanding  the  high  price  of  lal>our,  clearly  indicates  that  the  other  economic 
conditions  for  the  successful  prosecution  of  this  branch  of  industry,  are  of  the 
most  favourable  character.  America  is  rich  beyond  example  in  coal ;  has  the 
power  to  produce  cheap  iron ;  is  in  possession  of  the  raw  cotton ;  and  has  the 
most  complete  system  of  canals,  railways,  and  navigable  rivers,  which  give  her 
facilities  of  communication  and  transport  equal  perhaps  to  England  itself.  The 
day  is  not  far  distant,  therefore,  when  the  United  States  will,  perhaps,  be  able  to 
monopolize  nearly  the  whole  cotton  trade  of  the  world.  The  following  table 
contains  the  values  of  cotton  fabrics  exported  from  the  United  States,  from  the 
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rears  182C  to  1851,  and  the  countries  to  which  the  exports  were  made  for  the 
years  1840,  1850,  and  1851  :— 

Table  of  the  Values  of  Cotton  Fabrics  of  American  manufacture  exported  from 

the  United  States  from  1826  to  1851. 


Total  Value 

Mean  Values  of 

Total  Value 

If  eon  Values  of 

Tear. 

of  Fabrics 
in  Pounds 
Sterling. 

KxjKirts 
In  Pounds 
McrJing. 

Tear. 

of  Fabrics 
*  Sterling. 

t-  \  uorts 
In  Pounds 
Sterling- 

1826 

£231.414 

-> 

1841 

£632,247 

1827 

235,782 

1842 

603,329 

\  ■ 

1828 

204,858 

►  £238,679 

1843 

650,151 

}  £671,474 

1820 

257.825 

1844 

586,110 

1830 

263,519 

-' 

1845 

885,533 

1831 

227,735 
247,834 

1846 

711,225 

< 

1832 

1847 

816,006 

1833 

408,600 

►  £390,254 

1818 

1,130,131 

►  £925,799 

1834 

410.188 

1849 

903,057 

1835 

56(5.914 

i  1850 

968.587 

1836 

456,161 

i 

1837 

568,741 

1851 

1,479,249 

1838 

737,317 

►  £618,647 

1852 

1,534,500 

1830 

607,303 

1840 

723,415 

1853 

1,753,800 

Progress  of  Manufactures. — In  1850  there  were  8,500  miles  of  railway  laid 
down  in  the  tTnited  States,  and  15,000  of  telegraph  wires.  The  capital  engaged  in 
manufactures  was  estimated  at  £108,820,568;  the  value  of  the  raw  materials 
employed,  at  £112,035,318;  the  sum  paid  in  wages,  at  £49,284,188;  the  value  of 
the  articles  manufactured,  at  £200,445,485;  and  the  number  of  persons  employed, 
at  1,050,000.  According  to  this  estimate,  the  average  wages  of  all  persons 
engaged  in  manufactures,  would  be  £46  18*.  Id.  per  annum,  a  sura  which  is 
tempting  enough  to  induce  emigration  for  a  long  time  to  come,  when  compared 
with  average  wages  in  Europe. 

NAVIGATION. 

General  Navigation  of  the  United  States. — The  following  table  contains  the 
numt>er  and  tounage  of  all  vessels  under  every  flag,  trading  to  and  from  the  United 
States,  from  the  year  1846  to  1851 :— 


Inwards. 

Outwards. 

Total. 

Vessels. 

Tonnage. 

Vessels 

Tonnage. 

Vessels. 

Tonnage. 

1846-  47 

1847-  48 

1848-  49 

1849-  50 

1850-  51 

14,229 
17,274 
20,200 
18,512 
19,710 

3,321,705 
3,798,673 
4,368,836 
4,348,639 
4,993,440 

14,370 
17,329 
20,313 
18,195 
19.986 

3,378,998 
3,865,439 
4,429,433 
4,361,002 
5,130,054 

28,599 
84.603 
40,513 
86,707 
39,696 

6,700,703 
7,664,112 
8,798,269 
8,709,641 
10,123,494 

In  the  year  1851,  75  per  cent  of  the  whole  value  of  the  imports,  70  per  cent 
of  the  exportation^  and  67  per  cent  of  the  re-exportations,  was.  transported  in 
American  ships. 

That  is,  73  per  cent  as  to  value  of  the  whole  trade  of  the  United  States,  was 
effected  in  American  bottoms,  and  27  per  cent  in  foreign.  The  following  table 
represents  the  distribution  of  vessels  and  tonnage,  according  to  nation,  engaged 
in  the  trade  of  America,  in  the  year  1850-51 
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Belonging  to 

Nambor  of 
Vc&eeU. 

Tonnage 

The  United  States, 

•  •  • 

■  • . 

18,225 

•  •  » 

6,254,868 

Great  Britain 

,  Ireland,  and  Colonics, 

•  •  • 

18,912 

3,112,039 

Hanseatic  Towns, 

•  *  • 

... 

584 

»  •  • 

219,678 

Swedish, 

•  •  • 

•  ■  • 

40C> 

•  •  • 

128,375 

Spanish, 

* 

•  •  • 

•  •  • 

344 

85,858 

French 

•  •  • 

•  .  • 

195 

51,860 

Dutch, 

•  •  • 

P  ... 

•  *  • 

135 

•  •• 

41,673 

Prussian, 

•  »  • 

•  •  • 

107 

... 

33,935 

Russia, 

... 

... 

72 

*  •  • 

30,246 

Sardinia, 

•  •  • 

•  *  • 

•  •  • 

111 

•  •  » 

29,821 

Denmark, 

•  •  • 

.  •  « 

84 

•  •  • 

17,089 

Austria, 

•  •  • 

•  •  * 

33 

»•  » 

14,848 

Belgium, 

•  •  • 

•  •  • 

•  •  • 

42 

... 

13,314 

Sicily, 

• 

•  •  • 

•  t . 

50 

... 

12,698 

Chili, 

•  •  • 

•  •  • 

»•  • 

53 

■  •  • 

11,855 

Peru, 

*  •  • 

... 

•  •  • 

40 

•  •  » 

9,741 

55,596 

Others, 

•  •  • 

... 

301 

... 

30,696 

10,123,494 

According  to  this  table  61  per  cent  of  the  tonnage  belonged  to  the  United 
States,  which  is  less  favourable  to  them,  than  the  comparison  of  the  values  of  the 
merchandize  transported,  given  above-  The  vessels  trading  under  the  British 
flag,  therefore,  formed  a  little  over  30  per  cent-  of  the  whole  tonnage  engaged  in 
the  trade  of  the  United  States.  Of  this,  however,  the  British  possessions  figure 
for  1,965.237  tons;  and  the  direct  trade  between  Great  Britain  and  Ireland,  and 
America,  for  792,777  tons.  So  that  the  trade  of  the  British  North  American 
possessions  with  the  United  States,  in  vessels  carrying  the  British  flag,  formed 
nearly  one-half  of  the  whole  trade  effected  in  foreign  bottoms. 

Between  the  30th  of  June,  1847,  and  the  30th  June,  1851,  the  whole  tonnage 
engaged  in  the  trade  of  the  United  States  increased  32  per  cent. ;  the  portion  of 
it  effected  by  it  in  vessels  under  the  American  flag,  by  30  per  cent.,  and  under  the 
British  flag  by  33.  The  tonnage  engaged  in  the  trade  between  Great  Britain  and 
Ireland,  under  all  flags,  increased  by  24  per  cent, ;  under  the  United  States  by  23 
per  cent. ;  and  under  the  British  flag  by  23.  It  would  thus  appear  that  the 
repeal  of  the  navigation  laws  enabled  Great  Britain  to  gain  a  slight  advantage  of 
3  per  cent,  over  the  United  States  in  the  general  trade,  whilst  in  the  cross  trade 
between  the  two  countries,  the  same  relative  positions  were  maintained.  Nearly  the 
whole  of  this  increase  may,  however,  be  set  down  to  the  advantage  of  the  British 
North  American  colonies.  There  is  another  fact  also  worthy  of  remark,  namely,  that 
while  the  whole  trade  of  the  United  States  with  every  part  of  the  world,  increased 
by  32  per  cent. ;  that  with  Great  Britain  and  Ireland  only  increased  by  24  per 
cent.  The  following  table  shews  the  total  number  of  vessels  under  all  flags,  and 
their  tonnage  engaged  in  the  trade  between  the  United  States  and  the  British 
colonies  of  North  America,  and  between  the  former  and  Great  Britain,  for  the 
year  ending  the  30th  of  June,  1851 :— 


Outwards.  Total 

Vessels. 

Tonnage. 

Vessels. 

Tonnage.  !  Vessels. 

Tonnage. 

British  N.  American 

Possessions 
Great   Britain  and 

Ireland 

10,875 
1,805 

1,952,334 
1,175,146 

11,244 
1,221 

2,139,638  22,119 
953,104  3,026 

4,091,972 
2,128,250 

It  may  be  interesting  for  our  readers  to  know  the  extent  of  the  trade  between 
the  United  States  and  Cuba,  in  connexion  with  the  attempts  made  by  the 
Americana  to  obtain  possession  of  that  fertile  island.    In  the  year  1850-51,  the 
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number  of  vessels  which  cleared  outwards  for  Cuba  was  1,750,  representing 
391,674  tons;  the  number  which  cleared  iuwards  was  1,785,  representing  a  ton- 
nage of  408,677,  or  a  total  of  3,535  vessels,  and  800,351  tons,  or  very  nearly  10 
per  cent,  of  the  whole  trade  of  the  Union. 

Total  effective  Commercial  Navy  of  the  United  States. — In  1850  the  total  ton- 
nage owned  by  the  States  was  3,535,454,  of  which  1,491,882  tons  was  employed  in 
long  voyages;  1,755,796  in  the  coasting  trade;  146,016  in  the  whale  fishery; 
85,646  in  the  cod  fishery  ;  and  58,111  in  the  mackerel  fishery.  In  1851  the  total 
tonnage  was  3, 77 1,439,  of  which  1,546,378  was  engaged  in  long  voyages;  1,896,401 
in  the  coasting  trade ;  181,644  in  the  whale  fishery;  87,475  in  the  cod  fishcrv; 
and  59,539  in  the  mackerel  fishery.  The  total  number  of  vessels  built  in  the 
United  States,  in  1850,  was  1,360,  representing  a  tonnage  of  272,218;  of  these 
247  were  barques  and  other  vessels  of  three  masts,  117  brigs,  547  schooners,  290 
sloops  and  large  canal  boats,  and  159  steamers.  In  1851,  the  total  number  of 
vessels  built  was  1,367,  representing  a  tonnage  of  298,203;  of  which  211  were 
barques,  &c,  65  brigs,  532  schooners,  326  sloops,  and  233  steamers.  Since  1830, 
the  tonnage  of  the  American  commercial  navy  has  nearly  quintupled,  whilst  the 
mean  tonnage  of  the  vessels  constructed  has  followed  the  following  progression  : — 

In  1820,  the  mean  tonnage  was  89*5 
„  1830,       „  „         „  91*2 

„  1840,       „  „         „  135-7 

,.  J850,       „  ,,         ,.  273-8 

In  1850,  the  total  tonnage  of  steam  vessels  was  525,947;  and,  in  1851,  it  was 
583,607— an  increase  of  57,760  tons. 

Skipping  and  Trade  of  the  Port  of  New  York. — In  1850,  the  total  tonnage  of 
vessels  which  cleared  inwards  was  1,154,000,  of  which  734,000  tons  were  under  the 
American  flag,  and  420,000  under  all  others.    The  total  tonnage  of  the  vessels 
which  cleared  outwards  was  983,000,  of  which  597.000  was  American,  and  386.000 
foreign,  making  a  graud  total  of  2,137,000.    In  1851,  the  vessels  which  cleared 
inward  had  a  total  tonnage  of  1,449,000,  of  which  957,000  was  American,  and 
492,000  foreign :   the  total  tounage  of  the  vessels  which  cleared  outwards, 
1,230,000,  of  which  793,000  was  American,  and  437,000  foreign,  making  a  grand 
total  of  2,679,000,  or  an  increase  over  1850  of  542,000  tons.    From  1821  to  1851, 
the  importations  into  New  York  increased  by  227  per  cent,;  the  exportations  by 
379  per  cent.;  the  re-exportations  of  imported  goods  by  32  per  cent.;  the  duties 
received  by  296  per  cent. ;  the  total  tonnage  clearing  inwards  by  742  per  cent,  the 
American  part  of  which  increased  by  511,  and  the  foreign  by  3,000  per  cent. ;  the 
total  tonnage  clearing  outwards  increased  by  693  per  cent.,  of  which  the  American 
increased  by  450,  and  the  foreign  by  8,870 ;  the  whole  shipping,  inwards  and  out- 
wards, having  increased  by  796  per  cent. 

Financial  Condition  of  the  five  great  Arteries  of  Communication  between  the 
Valley  of  the  Mississippi  and  the  Northern  and  Eastern  States,  in  1850  : — • 


Length 

in 
Miles. 

Cnpital 
Sunk. 

Dollar*. 

Revenue  in 
I860. 

• 

Mar*. 

Cost  of 
WoiUng. 

Dollar*. 

Net 
Profit 

Dollar*. 

Per 
Centage 

upon 
Capital. 

Erie  Canal 
Pennsylvania  do. 
Northern  Kailway 

from  New  York 
Erie  Railway 
Baltimore  &  Ohio 

Total 

364 
395 

450 
327 
179 

7,143,789 
12,381,824 

20,323,581 
14,669,152 
7,227,400 

2.926,817 
1,550,555 

1,063,950 
2,896,042 
1,387,000 

400,000 
996,502 

513,412 
1,005,948 
800,000 

2.506,817 
553,963 

545,538 
1,890,094 
587,000 

35. 
4.4 

2.68 
12.6 
8.1 

1,715 

61,745,746 

9,724,804 

3,715,862 

6,083,412 

9.85 

— Summarised  and  calculated  from  documents  published  by  order  oj  Congress^ 
Hunt's  Merchants'  Magazine,  and  the  New-Bedford  Shipping  List. 
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Art.  I. — On  an  Application  proposed  by  M.  Minotto  of  the  properties 
of  the  Wedge  for  improving  the  methods  of  transmitting  Motion  in 
Machinery.9  By  Henry  Hennessy,  M.R.I.A.,  Librarian  to  Queen's 
College,  Cork. 

Among  the  most  usual  methods  of  transmitting  motion  from  one  part  of  a 
machine  to  another  are  trains  of  wheels,  acting  on  each  other  cither  by 
friction  alone,  or  more  frequently  by  the  contact  of  projecting  teeth  placed 
along  their  edges.  The  disadvantages  of  both  of  these  methods  have  been 
so  long  recognized,  that  it  would  be  almost  superfluous  to  point  them  out; 
and  any  proposal  which  would  be  likely  to  remove  such  disadvantages 
must  be  regarded  with  considerable  interest.  In  order  to  transmit  force 
by  a  train  of  wheels,  it  is  essential  that  their  surfaces  of  contact  should 
adhere  with  a  force  greater  than  that  required  to  be  transmitted.  This 
adhesion  will  depend — 1st,  upon  the  nature  of  their  materials;  2nd,  the 
form  of  their  surfaces  of  contact;  and  3rd,  the  pressure  at  these  surfaces. 
The  second  of  these  conditions  is  that  to  which  the  improvement  proposed 
by  M.  Minotto  refers.  He  proposes  that  the  edges  of  every  alternate 
wheel  in  a  train  of  geering  should  be  indented  with  a  groove  of  trapezoidal 
section,  the  other  wheels  having  each  a  corresponding  truncated  wedge-like 
projecting  rim.    The  properties  of  the  wedge  immediately  explain  the 

- 

*  The  views  of  M.  Minotto  were  first  published  in  Italian,  at  Turin,  and 
attracted  a  great  deal  of  attention  la*t  year  on  the  Continent,  having  been  exa- 
mined or  noticed  in  several  scientific  journals,  and  having  been  made  the  subject 
of  a  report  to  the  Institute  of  France  by  M.  Poncelet. 
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object  of  snch  an  arrangement  The  power  applied  at  the  head  of  a 
wedge,  or  that  side  of  it  opposite  the  vertex,  is  to  the  resistances  opposed 
by  its  lateral  faces  as  the  area  of  the  head  to  the  area  of  the  faces ;  con- 
sequently, in  an  isosceles  wedge  with  rectangular  faces,  if  i  represent  the 
angle  at  the  vertex,  j)  the  pressure  at  the  head,  P  the  pressure  at  one  of 
its  faces,  we  have  p  =  2  V  sin.  i,  or  P  =  ^  p  cosec.  i.  By  diminishing 
the  angle  at  the  vertex  we  have  a  means  for  indefinitely  augmenting  the 
pressure  exercised  by  the  faces  of  the  wedge.  These  results  are  evidently 
unaltered  if  the  wedge  is  truncated;  consequently,  the  adhesion  at  the  sur- 
faces of  contact  in  such  wheels  as  those  described,  may  be  made  very  great 
without  augmenting  the  actual  pressure  between  them,  but  simply  by  dimi- 
nishing the  inclinations  of  the  surfaces  of  the  truncated  wedge  in  one,  and 
of  the  groove  in  the  other. 

As  the  nature  of  the  materials  used  in  machinery  must  influence  the 
adhesion  at  the  surfaces  of  contact,  some  experimental  illustrations  of  the 
resistance  produced  by  the  application  of  the  wedge  would  be  useful. 
From  experiments  made  by  M.  Minotto  ou  the  motion  of  wedges  of  diffe- 
rent angles  and  substances  through  grooves  similarly  varying  in  their 
angles  and  the  substances  of  which  they  were  made,  he  has  drawn 
up  a  table  of  results,  a  few  of  which  will  serve  to  illustrate  the  point  in 
question.  A  wedge  of  cast  irou  with  an  angle  of  30°,  moving  in  a  cast- 
iron  groove  with  the  pressure  or  weight  5,  produced  the  resistance  3*75. 
A  wedge  of  the  same  substance  with  an  angle  of  20°,  and  carrying  the 
same  weight,  produced  the  resistance  5*06.  Another  wedge  with  an 
angle  of  10°,  and  in  all  other  respects  similar  to  the  last,  produced  the 
resistance  953.  A  wedge  of  brass,  shaped  as  the  last,  and  carrying  the 
same  weight,  produced  the  resistance  10  60. 

These  experiments  fully  confirm  the  principle  on  which  the  wedge  is  to 
be  applied  in  machinery.  The  nature  of  the  new  system  of  geering  is 
best  understood  by  comparing  it  with  a  system  of  friction  wheels,  such  as 
are  sometimes  used  for  the  transmission  of  motion.  Let  us  suppose  two 
such  wheels  in  the  same  plane,  touching  at  their  convex  edges.  They  are 
in  contact  only  on  a  line  equal  to  their  common  thickness,  and  would  slide 
over  each  other  without  any  resistance,  if  their  surfaces  were  totally  free 
from  friction.  In  order  that  they  should  be  capable  of  transmitting  force, 
their  surfaces  must  not  only  possess  a  certain  degree  of  friction,  but  also 
must  adhere  with  a  normal  pressure,  the  direction  of  which  necessarily 
passes  through  their  centres,  thus  throwing  a  considerable  pressure  upon 
their  axes  and  gudgeons.  This  pressure  is  evidently  diminished  in  a 
system  of  wedge  and  groove  wheels,  for  the  entire  pressure  at  the  surfaces 
of  contact  may  be  decomposed  into  two — one  perpendicnlar  to  the  axes, 
the  other  parallel  to  the  axes.  When  the  angle  of  the  wedge  is  small,  the 
former  must  be  considerably  less  than  the  latter.  Thus  it  appears  that  in 
the  wedge  system  a  part  of  the  injurious  pressure  on  the  axes  is  not  only 
removed  but  utilized.  A  scries  of  experiments  have  been  made  by  M. 
Minotto  ou  the  friction  and  adhesion  at  the  edges  of  wedge  and  groove 
wheels  of  different  dimensious  and  materials,  a  few  of  the  principal  results 
of  which  are  appended  in  the  following  table.    The  pressures  are  given  in 
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kilogrammes,  bat  the  results  are  precisely  the  same  if  we  suppose  them 
changed  to  any  other  units  of  weight : — 


PrwwnTv  of  one 

lUtlo  of  Friction 

R«tlo  of 

Conditions  of  Experiment 

wheel  <ni  the 
other. 

at  KJ«es  to  the 
Treasure. 

Adherence  to  the 
1'rcMure. 

Angle  o/"30°,  iron  on  iron — 
Both  wheels  large   

14135 

00237 

0-440 

Small  grooved  wheel  with  large) 
wedge  wheel,         ...  ) 

l-)0*                 •  a  •  ••• 

25534 

0-0300 

0501 

47514 

0-220 

0-596 

Small  wedge  wheel  with  large  ^ 
grooved  wheel,       ...  j 

47-357 

00255 

J~)o«        •••         •••  •■• 

96-257 

00174 

Angle  o/20°,  iron  on  iron— 

Both  wheels  large, 

20-390 

0  0140 

0-720 

Both  wheels  small,   

40  m.K) 

0-0292 

0-806 

Small  wedge  wheel  with  large) 
grooved  wheel,       ...  > 

84-290 

00185 

0-758 

From  these  experiments  it  appears  that  the  friction  is  greater  with 
small  wheels  thau  with  large,  and  that  it  slightly  diminishes  in  proportion 
to  the  increase  of  pressure.  It  deserves  to  bo  remarked,  that  in  a  com- 
bination of  two  wheels,  one  large  and  the  other  small,  the  friction  is  less 
when  the  greater  one  is  grooved  and  the  small  one  wedged  than  in  tho 
opposite  case.  From  a  mean  of  all  the  experiments,  the  adhesion  with  an 
angle  of  30°  for  the  wedge  is  0  529  of  the  pressure,  and  for  an  angle  of 
20°,  0-772. 

Further  experiments  were  made  to  ascertain  the  comparative  friction  of 
two  plauc  surfaces  and  two  surfaces  shaped  in  the  wedge  form,  the  results 
of  which  confirm  those  previously  made,  and  the  rntio  of  the  frictions  of 
the  two  kinds  of  surfaces  underwent  scarcely  any  change  by  varying  tho 
charge  or  pressure—a  result  which  does  uot  seem  to  have  been  noticed  by 
M.  Minotto  himself. 

To  compare  the  friction  produced  by  the  proposed  method  of  geering 
with  that  of  ordiuary  toothed  wheels,  M.  Minotto  has  used  the  expres- 
sion : — 

/  being  the  coefficient  of  friction  for  the  substance  composing  the  teeth ; 
B  the  force  exercised  by  the  wheels  on  each  other,  *•  the  ratio  of  the 
diameter  to  the  circumference,  m  and  m'  tho  number  of  teeth  in  each 
wheel  respectively.  He  gives  an  example  of  two  wheels  of  cast-iron,  one 
of  10,  the  other  of  20  teeth,  transmitting  an  etTort  say  of  300  pounds; 
here/ =0152,  and  consequently  the  friction  of  the  teeth  is  21-45 
pounds.  Two  wheels  on  the  wedgo  system,  having  to  transmit  the  same 
force,  would  undergo  an  amount  of  friction  measured  by  9*08 1  pounds,  or 
less  than  half  the  friction  with  the  system  of  teeth.    Calculation  would 
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partly  suggest  the  advantages  of  making  the  angle  of  the  wedge  small,  not 
only  to  augment  adhesion,  bat  also  to  diminish  the  pressure  and  conse- 
quent friction  on  the  axles. 

Although  this  newvsystem  of  geering  possesses  great  simplicity  and 
many  other  important  advantages,  it  has  to  contend  with  some  practical 
difficulties.  It  is  essential  that  the  edges  of  the  wheels  should  be  conti- 
nually pressed  against  each  other — a  condition  which  becomes  less  and 
less  possible  as  they  wear  away — and  some  contrivances  are  reqnired  to 
compensate  for  the  gradual  diminution  of  pressure.  It  is  proposed  that 
the  gudgeons  of  one  of  the  wheels  should  be  made  movable,  and  capable 
of  being  screwed  towards  the  axle  of  the  other,  or  to  have  the  grooved 
wheel  consist  of  two  discs,  separated  by  a  third  capable  of  more  or  less 
compression,  so  that  the  two  others  could  be  brought  together  by  screws 
as  often  as  the  wearing  of  the  groove  would  require.  The  inventor  also 
proposes  in  such  cases  as  preseut  a  great  likelihood  of  wear  on  the  faces 
of  wedge  and  groove,  from  the  nature  of  the  resistances  to  overcome — 
high  velocity  of  motion  and  smallness  of  angle — that  this  effect  could  be 
obviated  by  indenting  the  edges  of  the  wheels  with  two  or  more  grooves 
and  corresponding  wedge-shaped  projections.  He  concludes  that  the  most 
suitable  material  for  such  wheels  is  ca^t-iron,  next  wrought  iron,  or  one 
wheel  of  brass  and  the  other  of  cast-iron.  He  acknowledges  that  the 
system  appears  at  present  inapplicable  to  bevel  wheels  for  the  transmission 
of  motiou  obliquely. 

Wheels  on  the  wedge-and-groovc  principle  have  undoubtedly  the  ad- 
vantage of  being  easily  constructed,  of  beiug  tree  from  jars  and  shocks,  by 
which  so  much  vis  vira  is  lost  in  ordinary  arrangements,  and  of  being 
capable  of  easy  engagement  or  disengagement  during  rapid  motion.  But 
yet  much  of  the  simplicity  of  the  system  is  lost  by  the  necessity  of  con- 
trivances, such  as  have  been  mentioned,  for  the  preservation  of  continuous 
pressure  between  the  wheels  at  their  edges.  One  important  application 
will  immediately  suggest  itself,  as  it  did  to  us  long  before  seeing  the  re- 
marks of  M.  Minotto,  or  the  confirmatory  observations  of  M.  Poncelet  in 
his  report  to  the  Institute  of  France* — namely,  the  haulage  of  railway 
trains  up  steep  gradients.  It  is  evident  that  this  could  bo  easily  effected 
if  the  locomotive  were  provided  with  a  wedged  driving-wheel,  placed  cen- 
trally, which  could  run  in  a  grooved  rail  extending  the  whole  length  of 
the  gradient.  This  application  would  have  the  advantage  of  not  requiring 
any  contrivance  for  pressing  the  wedge  into  the  groove,  as  the  weight  of 
the  locomotive  would  do  so  most  effectively,  even  for  large  angles  of  the 
wedge.  Similar  rails  laid  down  near  stations  would  furnish  a  method  for 
stopping  the  train  probably  superior  to  the  break  now  in  use.  Another 
important  application  is  that  of  directly  transmitting  a  rotatory  motion  to 
the  great  axles  of  screw  steam-ships,  the  screws  of  which  should  revolve 
with  considerable  rapidity  in  order  to  produce  a  sufficient  reaction  on  the 
exterior  fluid.  Quick  motion  might  also  be  given  to  the  driving-wheels 
of  locomotives,  without  a  rapid  motion  of  the  pistons,  by  the  intermedium 

*  Comptes  Rendu*,  tome  xxxvii.,  p.  934. 
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of  some  wheels  on  this  system  between  the  cranks  and  driving-wheels. 
The  smoothness  and  equability  of  motion  which  ought  to  accompany  all 
the  movements  of  properly-constructed  wheels  on  the  wedge  system,  sug- 
gest to  ns  the  importance  of  its  application  to  clocks  and  chronometers, 
and  to  such  astrouomical  and  physical  instruments  as  have  hitherto  been 
moved  by  the  aid  of  toothed  wheels  or  rack  work.  For  such  applications 
the  angle  of  the  wedgo  should  be  small,  and  every  precaution  taken  to 
insure  such  an  amount  of  adherence  as  would  prevent  any  possibility  of 
slipping.  The  facility  of  turning  such  wheels  is  so  great,  and  so  much  is 
to-be  reasonably  expected  from  their  use,  that  we  hope  practical  engineers 
and  millwrights  will  soon  bring  the  system  to  a  final  and  complete  test  of 
its  merits. 


Art.  II.— -On  the  Calorific  Power  of  Turf 

In  a  very  elaborate  work,  which  has  recently  been  published  at  Berlin 
by  Dr.  P.  W.  Brix,  under  the  title  of  "  Investigations  on  the  heating 
power  of  the  most  important  fuels  of  the  Prussian  States,1'*  we  find  some 
determinations  of  the  value  of  turf,  which  may  be  important  to  some  of  our 
readers.  These  investigations  commenced  in  1848  and  terminated  in 
1 850,  under  the  auspices  of  the  Society  for  the  Encouragement  of  Industry 
in  Prussia,  and  in  consequence  of  their  expensive  character  were  assisted 
by  a  grant  from  the  Government.  As  they  were  carrried  on  under  the 
immediate  direction  of  Professors  Karsten  and  Schubarth,  considerable  re- 
liance may  be  placed  upon  the  results.  The  following  table  contains  the 
results  of  the  experiments  upon  turf. 

No.  1.  From  Linum-Flatow,  earthy  turf,  approaching  pitchy  turf; 
blackish  brown  colour;  dense  and  heavy.  1  solid  cubic  foot  weighed, 
containing  21  per  cent  of  water,  44-11^*1" ;  with  25  per  cent,  of  water, 
45  81bs. ;  with  38  per  cent,  of  water,  43«91bs. 

No.  2.  From  the  same  locality,  containing  much  more  remains  of  plants 
than  the  preceding,  and  somewhat  lighter. 

No.  3.  From  the  same  locality,  almost  entirely  composed  of  light  flow 
peat. 

No.  4  From  Biichfcld-Neulangen ;  colour,  deep  black ;  earthy  and 
pitchy,  and  very  hard  and  solid;  1  solid  cubic  foot  weighed  47'751bs. 

No.  5.  From  same  locality,  very  similar  to  the  preceding,  but  lighter 
and  containing  more  remains  of  plants;  1  solid  cubic  foot  containing  about 
24  per  cent  of  water,  weighed  36'21bs. 

No.  6.  Turf  charcoal,  made  from  turf  in  the  neighbourhood  of  Hamburg; 
one  solid  cubic  foot  weighed  28-81bs. 

*  TJntcrsuchuncen  ulier  die  Ilcizkraft  tier  "Wichticeren  Brcnstoffc  des  Preusis- 
chen  StaaUs  von  Dr.  P.  W.  Brix,  4to.  pp.  381.   Berlin,  1853. 
t  Prussian— lOOlbs.  Prussian  are  equal  to  103-31bs.  British. 
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According  to  these  numbers  the  relative  value  of  turf  compared  with 
coal  is  very  much  higher  than  has  been  usually  assumed.  Sir  Robert 
Kane  calculated  upon  the  very  imperfect  data  then  available,  that  three 
tons  of  peat  were  equal  to  one  ton  of  coal,  a  supposition  that  was  con- 
sidered by  many  at  the  time  as  far  too  high,  and  we  have  seen  statements 
in  which  five  tons  of  turf  arc  considered  to  be  equivalent  to  one  ton  of 
coal.  It  is  therefore  very  interesting  to  find  that,  according  to  these  ex- 
periments, which,  we  may  remark,  are  the  first  complete  ones  ever  made 
to  determine  the  calorific  power  of  turf,  the  value  of  that  fuel,  if  proj>crly 
consumed,  is  even  considerably  higher  than  the  assumption  of  Sir  Robert 
Kane,  and  that  good  black  turf  has  very  nearly  half  the  value  of  average 
bituminous  coals.  The  following  arc  the  average  results  of  the  experi- 
ments of  Dr.  Urix  upon  the  Prussian  coals  compared  with  those  on  peat 
above  quoted,  and  in  order  to  make  the  data  for  comparison  as  perfect  as 
possible,  we  shall  add  the  results  obtained  by  Dc  la  Bechc  and  Playfair  in 
their  experiments,  conducted  somewhat  in  a  similar  manner,  and  upon  an 
equally  certain  scale,  upon  English  coals,  and  those  of  Johnson  in 
America. 


Table  shewing  the  quantity  of  water  in  pounds  which  one  pound  of  different  kinds 

of  fuel  is  capable  of  evaporating. 

Minimum  results  of  the  experiments  upon  Prussian  Coals 
Maximum  do.  do. 

Mean  results  for  nil  the  Prussian  Coals 
Minimum        do.         English  do. 
Maximum        do.  do. 
Minimum        do.  American 
Maximum        do.  do. 
Minimum  results  of  the  Experiments  upon  Peat 
Maximum  do.  do. 

Mean  do.  do. 


G-lOlbs. 

8  <J3  „ 
7-3  „ 
ft-30  „ 
8\»7 


•84 
8119 
•2-34 
4-08  „ 
3  15  „ 


Many  years  ago  Karl  Karmarsch  pnblished  the  results  of  a  series  of  ex- 
perimeuts  upon  the  heating  powers  of  the  turfs  of  Hanover,  which,  although 
not  carried  out  with  the  same  perfect  arrangements  as  those  of  Dr.  Ikix, 
afford  excellent  comparative  results,  as  he  also  determined  the  heating 
values  of  several  varieties  of  wood  and  coal  by  the  same  means.  He 
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classifies  tarf  into  four  kinds:  1,  surface,  or  sward  or  yellow  turf,  consisting 
principally  of  still  undecomposed  moss,  &c. ;  specific  gravity  from  0*1 1 3  to 
0-263;  heucc,  a  massive  cubic  foot  would  weigh  from  71bs.  to  lG^lbs.;  it 
generally  contains  1*5  per  cent,  of  ash  and  rarely  reaches  5  per  cent. 
2,  Brown  and  black  fibrous  turf,  in  which  the  vegetable  is  still  apparent, 
and  in  which  roots  of  heath,  bent  grass,  &c,  and  turfs  and  bark  of  trees 
frequently  occur;  specific  gravity  0*240  to  0  076,  that  is,  a  solid  cubic  foot 
wonld  weigh  from  15  to  42^1bs. ;  the  per-centage  of  ash  varies  from  0*5 
to  14,  and  iu  exceptional  cases,  to  50:  3,  Brown  or  black  earthy  turf,  in 
which  the  vegetable  structure  is  almost  totally  absent,  and  the  mass  is 
brittle  and  has  a  dull  earthy  fracture;  speci6c  gravity  from  0*41  to  0*90, 
that  is,  a  solid  cubic  foot  would  weigh  from  25£lbs.  to  56^lbs. ;  the  per- 
centage of  ash  varies  from  125  to  39*:  and  4,  Dark  brown  or  black 
pitch  turf,  which  is  hard  and  breaks  into  sharp  angular  fragments,  the 
fracture  being  shining  aud  pitch-like,  and  bears  a  sort  of  polUh;  specific 
gravity  0*62  to  1-03,  a  solid  cubic  foot  would  therefore  weigh  from  38 J 
to  64£lbs.;  the  per-centage  of  ash  varies  from  1*2  to  8  per  cent.  The 
heating  powers  of  these  turfs  as  deduced  from  the  experiments  of  Kar- 
masch,  corrected  by  the  data  afforded  by  the  investigations  of  Dr.  Brix, 
would  be  as  follow : — 

Pounds  of  water  raised  from  32°  Fahr.  and  concerted  into  steam  of  234 1 0  Fahr. 

by  one  pound  of  fuel. 

Minimum.  Maximum.  Mean. 

Surface  or  Sward  turf  2-891bs.  ...  3  591bs.  ...  3.3.pdto. 

Fibrous  turf  ...  3  09,,  ...  4  33,,  ...  3  80  „ 

Earthy  turf  ...  3  13,,  ...  4  29,,  ...  3  (59  „ 

Pitch  turf  ...  3  42  „  ...  4  33  „  ...  3.91  „ 

The  mean  of  all  these  is  3-68,  or  exactly  the  half  of  7  3,  the  mean 
heating  power  of  the  Prussian  coals  examined  by  Dr.  Brix,  and  which 
may  be  considered  as  that  of  all  average  coals.  This  number  is  somewhat 
higher  than  the  more  accurately  conducted  experiments  of  Dr.  Brix,  but 
in  other  respects  there  is  so  remarkable  a  coincidence  between  the  two 
series  of  results,  that  we  think  no  doubt  can  cxi^t  of  the  accuracy  of  the 
opinion  which  we  have  just  ventured  to  make,  that  the  calorific  power  of 
turf  is  much  higher  than  is  usually  assumed.  The  classification  of  turfs 
adopted  by  Karmarsch  applies  equally  well  to  all  our  Irish  turfs,  with  the 
exception  perhaps  that  few  of  our  turfs  ever  contain  more  than  10  per 
cent,  of  ash,  aud  we  have  no  doubt  that  the  prcceeding  numbers  would 
very  fairly  represent  their  calorific  power.  In  this  we  are-  borne  out  by 
the  experience  of  many  persons  who  consume  large  quantities  of  turf, 
although  many  of  the  furnaces  employed  bear  about  the  same  relation  to  a 
properly  constructed  one,  that  a  Lancashire  furnace  and  boiler  do  to  a 
Cornish  one. 

A  comparison  between  the  calorific  values  of  air-dried  turf  and  turf 
perfectly  dried,  shows  the  important  advantages  which  would  be  gained 
could  we  economically  compress  and  get  rid  of  the  greater  part  of  the 
moisture.    For  example,  while  the  mean  calorific  value  of  air-dried  turf 
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is  3*15,  that  of  perfectly  dried  is  5*02,  or  more  than  59  per  cent,  greater, 
or  more  than  68  per  cent,  of  the  average  heating  power  of  coal.  It  would 
be  very  desirable  to  have  a  complete  investigation  carried  out  to  determine" 
the  heating  powers  of  the  different  qualities  of  Irish  turfs,  similar  to  that 
made  in  Prussia.  When  we  consider  the  immense  extent  of  our  peat  bogs, 
and  the  great  advantages  which  might  be  derived  from  their  proper  working, 
it  is  strange  to  find  how  few  accurate  data  are  known  by  which  a  compara- 
tive estimate  could  be  formed  of  the  value  of  turf  as  a  fuel.  We  shall  take 
the  earliest  opportunity  of  returning  to  this  subject  again,  and  endeavour 
to  collect  all  the  available  information  we  can. 


Abt.  III. — On  the  Rame'e,  a  new  fibre  adapted  for  Textile  Manufactures. 

It  is  well  known  that  the  common  nettle  (urtica  dioka)  yields  an  ex- 
cellent fibre  of  great  strength  and  considerable  fineness,  but  from  the 
smallness  of  the  plant,  and  still  more  from  the  small  proportion  in  which 
the  fibre  exists  in  the  stem,  no  practical  application  has  been  made  of  it, 
although  ladies  havo  sometimes  exhibited  their  perseverance  and  skill  by 
the  manufact  ure  of  polka  jackets  and  other  similar  articles  from  it.  Some 
time  since  specimens  of  a  curious  kind  of  cloth  were  brought  to  England 
from  China,  under  the  very  absurd  name  of  grass  cloth;  therein  Mandarin 
Chinese  it  is  called  Nia-pou  (summer  cloth),  and  ma-pou  or  ma-cloth, 
the  word  ma  being  apparently  applied  to  all  fibre-yielding  plants.  Accor- 
ding to  the  most  accurate  information  which  we  possess,  this  cloth  is  made 
from  the  fibres  of  many  plants,  but  the  finest  and  most  superior  qualities 
are  said  to  be  produced  from  a  kind  of  nettle,  the  urtica  rami,  which  grows 
to  the  height  of  five  or  six  feet;  supposed  specimens  of  this  fibre  wero  ex- 
hibited at  the  Great  Exhibition  of  1 85 1 ,  as  well  as  of  another  called  Callooee 
Kalmoi  or  Rami,  from  Assam  and  other  parte  of  Eastern  India,  which  is 
said  to  be  the  produce  of  a  distinct  species  of  Urtica,  the  Urtica  or  ISoeh- 
meria  tenacissinta  of  Roxburgh.  Professor  Blume  of  Leyden,  who  was 
formerly  in  the  service  of  I  lie  Dutch  East  Indian  Company,  has  brought 
under  the  notice  of  the  public  a  new  fibre,  under  the  name  of  Kamee,  the 
produce  of  the  Islands  of  the  Indian  Archipelago,  which  he  considers  to  be 
obtained  from  the  Boehmeria  (urtica)  utilis  (Blume).  Whether  this  may 
not  be  the  Urtica  (cmiacistima,  ami  the  fibre  the  same  as  that  already  ex- 
hibited at  London,  is  uncertain,  but  this  is  a  point  of  secondary  importance 
at  present,  as  it  would  appear  that  the  fibres  of  all  the  different  species 
are,  commercially  speaking,  nearly  identical. 

Two  or  three  years  since,  by  the  advice  of  Professor  Blume,  the  Dntch 
dovcrnmcnt  attempted  the  cultivation  of  this  plant  in  the  Island  of  Java, 
but  with  very  little  success,  in  consequence  of  having  planted  it  in  rice 
fields ;  the  Urtica  being  a  genus  of  plants  which  require  shade  as  well  as 
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moisture.  Lately,  however,  the  importance  of  this  fibre  has  begun  to  be 
appreciated,  and  several  trials  have  been  made  in  order  to  bring  it  into  use, 
especially  in  Germany,  to  the  whole  western  parts  of  which,  Holland  is  the 
the  great  market  for  tropical  products.  These  facts,  and  the  great  pro- 
bability which  exists  of  a  great  deficiency  of  hemp  occurring  in  a  short 
time,  has  induced  us  to  direct  attention  to  the  subject,  and  to  give  a  brief 
statement  of  all  the  information  we  havo  been  able  to  collect  upon  the  sub- 
ject. This  is  a  matter  of  special  importance  to  Ireland,  which,  as  being 
the  centre  of  the  linen  manufacture,  must  inevitably  become  that  of  every 
manufacture  connected  with  allied  fibres. 

The  plant  which  yields  the  Kamee  fibre  is,  like  the  nettle,  a  perennial 
plant,  and  like  it  can  be  propagated  by  dividing  the  roots.  Its  culture  is 
very  simple,  and  in  this  respect  well  suited  for  tropical  countries;  the 
roots  are  only  torn  or  cut  asunder,  and  the  pieces  planted  at  about  three 
to  four  feet  apart,  the  soil  around  being  previously  hoed  a  little.  If 
planted  under  suitable  conditions  as  to  Bhade,  &c.,  the  roots  rapidly  throw 
out  their  stalks,  to  the  height  of  from  five  to  seven  feet.  As  soon  as  the 
external  rind  has  become  thoroughly  brown,  it  is  cut  down  for  the  pre- 
paration of  the  fibre;  experience  has  shown  that  it  may  be  cut  at  least 
four  times  in  the  year,  and  that  the  first  cutting  yields  four  stems,  the 
second  six  to  eight,  the  third  ten  to  twelve,  and  the  fourth  sixteen  to 
twenty;  during  succeeding  years  the  produce  is  still  greater,  provided  it  be 
cut  as  close  to  the  root  as  possible.  The  first  cutting  is  usually  rejected, 
but  may  be  employed  if  cut  a  little  earlier  than  the  browning  of  the  stem, 

The  preparation  of  the  fibre  is  attended  with  some  difficulty  in  conse- 
quence of  the  resistance  of  the  woody  part  of  the  stem,  and  of  a  cork-like 
epidermis.  The  process  followed  in  Borneo  and  Sumatra  is  very  rude,  and 
consists  in  steeping  the  plant  in  water  for  five  or  six  days,  and  then 
stripping  off  the  fibrous  bark,  which  is  dried  and  afterwards  exposed  for 
several  days  to  the  action  of  the  dew,  and  is  then  subjected  to  a  very  rude 
hackling.  This  imperfect  process  accounts  for  the  very  coarse  and  in- 
ferior fibre  which  is  usually  prepared  in  the  East  Indies,  and  there  can  be 
no  doubt  that  if  a  perfect  system  of  steeping  and  a  suitable  hackling 
machine  were  employed,  that  a  very  beautiful  fibre  might  be  produced. 
It  is  necessary,  however,  to  remark,  that  the  separation  of  the  fibre  would 
not  require  the  long  and  tedious  process  required  for  flax.  When  well 
prepared  the  fibre  is  remarkably  strong,  and  may  be  bleached  of  a  perfect 
white,  and  in  this  state  has  a  remarkably  beautiful  silk-like  lustre.  It 
was  formerly  much  used  in  the  Indian  Archipelago  to  manufacture  a  kind 
of  cloth,  which  was  remarkable  for  its  extraordinary  durability  as  an 
article  of  clothing;  this  has,  however,  been  entirely  superseded  by  the 
cheap  cottons  of  Manchester  and  Glasgow.  Fishing  nets  are  still  made  t>f 
it,  and  for  this  purpose  it  would  be  invaluable,  as  it  appears  to  resist  the 
action  of  water  far  better  than  common  hemp,  or  indeed  most  other  fibres. 
So  far  as  the  experiments  made  in  Holland  and  Germany  upon  this  ma- 
terial go,  the  following  facts  appear  to  be  satisfactorily  established:  1,  that 
the  Ramee  fibre  is  50  per  cent,  stronger  than  flax;  2,  that  it  is  stronger 
than  the  best  European  hemp,  and  less  injured  by  wet;  3,  that  it  gives 
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less  refuse  than  hemp;  4,  that  it  can  be  spnn  finer  than  hemp,  and  at 
least  as  fine  as  the  common  low  numbers  of  flax ;  and  5,  thnt  the  Ratnee 
being  a  perennial  plnnt,  produces  more  fibre  than  any  other  known  fibre- 
producing  plant.  Should  further  experience  confirm  these  statements 
great  benefits  will  be  conferred  upon  industry  by  its  immediate  introduction 
as  an  article  of  commerce. 

With  the  exception  of  parts  of  Spain,  Xnples,  Sicily,  and  parts  of  Greece, 
it  is  not  probable  that  the  Kamee  plant  could  be  successfully  cultivated  in 
Europe;  but  there  can  be  no  doubt  that  it  might  be  grown  in  every  tro- 
pical country.  Thcro  is  one  region  which,  after  its  native  country  the  East 
Indies,  we  believe  to  be  more  fitted  than  any  other  to  produce  it,  and 
that  is  British  Guiana.  If  it  were  introduced  into  that  colony,  which 
would  be  a  very  easy  matter,  it  might  become  a  great  source  of  wealth 
to  it,  at  the  same  time  that  it  would  afford  ns  an  excellent  substitute  for 
hemp,  and  its  refuse  an  excellent  material  for  the  manufacture  of  paper. 

[Since  writing  the  aWc,  we  have  seen  a  notice  of  a  lecture  delivered  l»v  Dr. 
Forbes  Royle  on  41  Indian  Fibres  fit  for  Textile  Fabrics  or  for  Rope  and  Paper 
Makin?. "  at  one  of  the  last  meeting  of  the  Society  of  Arts.  As  he  is  perhaps  the 
best  living  authority  upon  such  subjects,  any  remarks  of  his  are  of  great  import- 
ance. According  to  him,  we  have  lwmndless  resources  of  material,  not  only  for 
paper  making  but  for  cordage,  in  the  white-tihred  plants  of  India;  such  as  the 
bow-string  hemp,  the  aloe,  the  pita-fibre,  the  pine-apple,  and,  above  all,  the  plan- 
tain, which  would  rival  Manilla  hemp  or  the  American  aloe,  which  bridged  over 
broad  rivers.  The  oakum  of  these  plants  might  be  converted  into  paper,  and  the 
fibres  into  fabrics  of  different  qualities;  and  though  they  might  not  be  fitted  for 
making  knots,  they  would  answer  for  many  kinds  of  ropes,  which  would  be  capable 
of  bearing  considerable  strains.  But  it  was  important  to  find  a  substitute  for  Russian 
and  Polish  hemp,  which  we  possessed  not  only  in  the  hemp  of  the  Himalaya,  but 
iu  the  various  nettles  which  clothed  the  foot  of  these  mountains,  from  Assam  to 
the  Sutlej.  One  of  the  latter,  the  Rheea  fibre  (iu  all  probability  the  same  as  the 
Banu'e),  would  not  only  undersell  every  other  fibre,  but  in  point  of  ^rcngth  would 
take  a  position  second  to  none  of  all  the  filu-v-s  at  present  imported.  Some  of  these 
fibres  had  been  made  into  a  five-inch  rope,  and  had  been  tried  at  Messrs.  Huddurt's 
rope  manufactory,  when  it  was  found  that  each  square  inch  made  from  the  wild 
rheea  l-ore,  in  the  first  experiment,  H4 1  lbs.;  in  the  si  eond,  H'.)4  lbs. ;  and  that 
from  the  rheea  fibre,  MO  lbs.;  while  the  average  strength  of  rope  made  with  the 
best  hemp,  and  after  numerous  experiments,  from  the  year  IS'tt  to  1H>8,  was  80.1 
lbs.  per  square  inch.  Iu  Dei-ember  last  some  experiments  were  made  at  the  East 
India  Company's  military  stores  with  fibres  in  equal  weights  and  of  equal  lengths. 
The  following  are  the  results  obtained  : — St.  Petersburg  hemp  broke  with  a  weight 
of  100  lbs. ;  Jubbulpore  hemp,  Jl>0  lbs.;  Wuckoonar  fibre.  175  lbs. ;  Mndar  or 
Yercum  fibre  (common  over  all  India),  li)0  lbs. ;  China  grass.  2.10  lbs.;  rheea 
jibre, 'S±\)  lbs.;  wild  rheea  from  Assam,  31tf  lbs.;  and  Rote  Kangra  hemp,  no 
breakage  at  4<>0  lbs.  This  is  the  fibre  of  the  plant  known  as  the  Cannabis 
Saliva,  or  Indian  hemp,  so  well  known  for  the  remarkable  narcotic  action  of  its 
seeds  and  leaves,  for  which  purpose  it  is  extensively  cultivated  in  everv  part  of 
India.  From  the  statement  of  Dr.  Royle.  it  appears  that  the  Fast  India  Company 
had  ordered  twenty  tons  of  the  rheea  fibres,  as  well  as  of  the  Himalayan  hemp, 
to  be  annually  sent  from  India  for  the  purpose-  of  having  them  tried.  Some  of 
the  rheea  fibres  Fit  .1  y  sent  by  the  Court  of  Directors  to  the  Manchester  Commer- 
cial Association  have  been  valued  bv  the  Messrs.  Marshall,  of  Leeds,  at  from 
£48  to  £00  per  ton.] 
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Art.  IV. — On  the  method  of  preparing  the  improved  Galcano-plastic 
Moulds  of  M.  M.  Lefevre  and  Thouret. 

(From  Armcngamts  Publication  Industrielle,  No.  VI7L,  p.  4S3J 

Amoxg  the  many  products  of  gal vano- plastic  art  at  tho  Great  Exhi- 
tion  in  London,  were  some  prepared  by  a  very  ingenious  process  invented 
by  M.  Lcfevre,  of  Paris,  which  excited  a  great  deal  of  attention.  These 
articles  were,  however,  to  a  great  extent  lost  as  it  were  among  the  mass 
of  others,  and  were  not  consequently  examined  with  that  care  which  they 
otherwise  might  have  been.  They  have,  however,  found  favour  with  the 
public,  and  now  form  a  real  article  of  trade. 

Before  we  describe  this  process,  for  which  the  inventor  has  obtained 
patents  in  different  countries,  we  shall  first  give  a  description  according 
to  Dr.  Boulogne,  of  the  methods  which  were  previously  in  use  to  obtain 
impressions  of  medals,  bas  reliefs,  seals,  statuettes,  &c,  by  which  the  most 
interesting  works  of  the  sculptor  might  be  copied  at  the  lowest  price. 

The  first  operation  which  the  galvano-plasticker  has  to  perform,  is  the 
preparation  of  the  moulds,  because  the  object  to  be  copied  is  frequently  of 
such  a  nature,  that  it  would  be  injured  by  the  saline  solutions  employed. 
The  materials  which  serve  for  this  purpose  are,  plaster  of  Paris,  wax 
stearine,  fusible  metal,  galvanically  precipitated  copper,  glue,  and  gutta 
percha. 

Casts  in  Plaster  of  Paris. — In  order  to  produce  plaster  moulds,  the 
medal  or  seal  to  bo  copied  is  provided  with  a  frame  of  thin  card  paper, 
the  height  of  which  depends  upon  that  of  the  relief  of  the  original.  A 
quantity  of  plaster,  as  fine  as  possible,  is  then  stirred  up  with  as  much 
water  as  would  be  necessary  to  form  a  thick  liquid.  At  the  same  time, 
the  model  is  to  be  washed  over  by  means  of  a  fiue  and  long  haired  pencil, 
with  a  solution  of  soap  water;  and  then  a  first  layer  of  plaster  is  to  be 
laid  on  from  one  to  two  lines  thick  with  a  short  badger-hair  pencil.  In 
order  that  the  plaster  may  penetrate  into  all  the  intaglio  parts  of  the 
pattern,  it  must  be  pressed  with  the  pencil ;  thereupon  the  liquid  plaster  is 
poured  over  it  until  the  space  in  the  card  is  filled  up.  This  done,  it  is 
gently  tapped  upon  the  table,  care  being  taken  to  hold  it  horizontally,  and 
this  operation  is  repeated  during  several  minutes,  whereby  all  the  air 
bubbles  remaining  in  the  cavities  of  the  pattern,  ascend  and  allow  the 
gypsum  to  take  their  place.  In  a  short  time  the  cast  will  have  attained 
sufficient  consistency,  and  it  may  then  be  removed  from  the  model,  an 
operation  which  is  considerably  facilitated  by  the  washing  of  soap-water 
above  mentioned. 

Casts  in  Wax,  <Jr — If  wax,  stearine,  or  a  mixture  of  both  be  used 
for  making  the  casts,  the  model  is  to  be  first  heated,  surrounded  by  a  rim 
of  card,  and  its  surface  oiled,  and  the  melted  mixture  of  wax  and  stearine 
poured  upon  it.  The  heating  of  the  model  is  necessary,  in  order  to  pre- 
vent the  congelation  of  the  casting  material,  before  it  has  filled  all  the 
interstices  of  the  model ;  and  the  oiling,  to  prevent  the  adherence  of  tho 
cast.    Care  must  also  be  taken  to  remove  any  air  bubbles  which  may 
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exist  between  the  two.  When  it  is  necessary,  as  it  is  frequently,  to 
obtain  a  cast  from  a  plaster  model,  the  operation  is  performed  as  follows: — 
the  model  is  surrounded  with  a  rim  of  card,  or  what  is  still  better,  with 
tin-plate  or  other  sheet  metal,  and  is  laid  on  a  dish,  iu  which  is  put  some 
warm  water,  the  temperature  of  which  is  maintained  by  means  of  a  spirit 
lamp.  The  plaster  model  absorbs  tho  water  through  its  under  surface, 
with  which  it  is  in  contact,  and  is  gradually  saturated  with  it.  As  soon 
as  the  moisture  has  penetrated  to  the  upper  surface  of  the  plaster,  the 
melted  mixture  is  slowly  poured  upon  it,  the  air  bubbles  being  carefully 
removed  from  the  surface  by  rubbing  it  with  a  pencil  after  the  first  thin 
layer  of  the  melted  fat  has  been  poured  on.  This  precaution  can  never  be 
dispensed  with,  when  it  is  desired  to  obtain  a  casting  in  wax  or  stearine, 
which  will  be  capable  of  reproducing  all  the  details  of  the  original.  Casts 
made  altogether  of  wax  or  of  stcariue  have  certain  disadvantages;  the 
wax  is  too  binding,  and  therefore  contracts  too  much,  and  has  too  little 
solidity,  and  the  stearine  is  brittle;  it  is,  therefore,  more  convenient  to 
employ  mixtures  of  stearine  and  wax.  These  mixtures  may  be  different. 
The  following  have  given  very  good  results : — 

Stearine,        ...         ...         ...         ...   2  parts. 

AY  •••  £  tj 

Pulverized  Graphite  or  Plumbago,  ...    1  „ 

This  mixture  separates  itself  very  well  from  the  medal  at  the  end  of 
half  an  hour. 

White  Wax,    ...  ...         ...    1  part 

White  Lead,    ...  ...  ...    1  „ 

The  casts  obtained  with  this  mixture  are  very  smooth,  hard,  and  sepa- 
rate themselves  perfectly  from  the  model,  when  the  precautions  mentioned 
have  been  followed. 

Impressions  in  Fusible  Alloys — If  lead,  bismuth,  and  tin,  be  melted 
together  in  certain  proportions,  a  number  of  alloys  may  be  obtained,  some 
of  which  melt  even  under  the  temperature  of  boiling  water.  These  alloys, 
which  6rst  originated  with  M.  D'Arcct,  may  be  employed  for  producing 
casts  for  galvano-plastic  purposes.  They  have  the  advantage  over  those 
already  mentioned,  that  they  are  good  conductors  of  electricity,  and  con- 
sequently, the  metallic  precipitate  may  be  thrown  down  upon  their  surfaces 
without  any  previous  preparation.  The  most  convenient  alloy  consists  of : — 
Bismuth,        ...  ...  ...    8  parts. 

Tin 

These  three  metals  are  melted  together  in  a  crucible,  and  then  poured 
upon  a  perfectly  dry  plate,  in  such  a  way  that  the  alloy  will  be  divided 
into  drops  which  solidify  separately.  The  object  of  this  is  to  obtain  in 
the  re-melting  as  uniform  a  compound  as  possible.  To  employ  the  alloy, 
a  quantity  of  the  drops  are  melted,  and  the  melted  mass  poured  into  a 
basin, -in  which  it  spreads  itself  into  a  circular  surface  of  metal,  which 
must  be  somewhat  greater  than  the  model  from  which  the  cast  is  to  be 
taken.  At  the  moment  when  the  alloy  becomes  pasty  before  its  congela- 
tion, the  model  is  allowed  to  fall  upon  it  from  a  height  of  one  and  a  half 
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to  two  inches.  The  determination  of  this  moment  is  very  difficult ;  it  is 
recognized  by  the  change  which  the  surface  of  the  alloy  undergoes,  and 
which  consists  in  its  losing  its  lustre  and  becoming  dull.  The  medal  to  be 
copied  must  be  very  cold,  in  order  to  succeed  in  the  operation. 

The  object  is  attained  much  more  easily  by  using  the  following  process:— 
As  soon  as  the  alloy  is  fluid,  it  is  to  be  poured  into  a  shallow  card  box 
somewhat  larger  than  the  medal  to  be  cast,  and  stirred  with  a  red  hot 
iron  wire  until  it  begins  to  congeal.  At  the  moment  that  the  medal 
becomes  a  pasty  and  uniform  mass,  the  medal  previously  warmed  is  to  be 
pressed  into  it,  and  firmly  held  in  its  position  by  means  of  a  cork.  The 
cast  is  only  to  be  taken  out  when  it  has  become  perfectly  solid,  and  has 
cooled  down.  In  melting  the  alloy  the  greatest  care  must  be  taken  that 
not  the  slightest  trace  of  oxide  be  formed ;  hence,  it  ought  not  to  be  kept 
too  long  melted.  If  a  coating  of  oxide  is  formed,  it  must  be  removed  by 
means  of  a  piece  of  card. 

Impressions  on  Sheet  Lead, — Good  impressions  are  also  obtained  by  the 
employment  of  rolled  lead  of  at  most  the  ^  of  an  inch  in  thickness, 
previously  washed  with  a  solution  of  caustic  potash  to  remove  impurities 
from  the  surface.  Tho  piece  of  sheet  lead  is  to  be  laid  upon  the  medal 
to  be  copied,  and  upon  it  a  sheet  of  moistened  card  paper,  or  still  better, 
a  number  of  sheets  of  grey  paper  also  moistened,  it  is  then  forced  into  all 
the  depressions  of  the  medal  by  means  of  a  press,  or  of  a  hammer  with  a 
a  large  face.  The  galvano-plastic  precipitate  may  itself  be  directly  em- 
ployed as  a  model  to  copy  seals,  medals,  &c.  It  forms  a  metallic  matrix 
upon  which  a  new  metallic  precipitate  may  be  readily  deposited  as  a  per- 
fect fac-simile  of  the  original. 

Elastic  Moulds. — The  different  methods  just  given  answer  very  well 
for  copying  objects  in  low  relief,  but  they  are  totally  unsuited  for  bas- 
reliefs,  as  they  are  so  frequently  used  in  ornamentation,  and  which  pre- 
sent such  strongly  projecting  rounded  parts,  and  at  the  same  time,  snch 
sharp  outlines.  Even  if  it  were  possible  to  introduce  the  above-mentioned 
mixtures  into  all  the  intaglio  parts  of  such  ornaments,  the  cast  could  not 
be  afterwards  separated  from  the  model  without  portions  being  broken  off 
and  left  in  the  cavities  of  the  mould.  This  is  still  more  the  case  with  the 
true  alto  relievo,  where  the  figures  stand  out  considerably  from  the  surface. 
Whoever  has  seen  such  objects  will,  undoubtedly,  ask  by  what  ingenious 
artifice  can  the  galvano-plastic  art  re-produce  all  these  details,  as  it  is 
perfectly  impossible  to  cast  them  in  the  ordinary  way;  to  do  this,  elastic 
moulds  must  be  invented  which  will  fill  all  the  entangled  parts,  and  out  of 
which  the  model  can  be  taken  without  suffering  the  slightest  injury.  This 
problem  has  been  solved;  and  in  the  workshops  of  M.  Cristofle,  in  Paris, 
bas-reliefs  arc  now  prepared  for  silver-smiths,  which  would  have  been 
very  expensive  if  cast  and  chiselled.  The  following  is  the  process: 
20  parts  of  glue  and  2  of  brown  candy  are  dissolved  in  sufficient  hot 
water  to  form  a  mixture  that,  when  cold,  will  form  a  solid  jelly;  it  is 
poured  while  warm  upon  the  model,  and  when  cold  it  is  separated  from 
the  latter.  With  this  elastic  mould  a  solid  one  is  then  made  by  pouring 
the  following  mixture  into  it: 
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Yellow  wax,        ...         ...         ...         24  parts 

Mutton  fat,  ...  ...  ...  12  „ 

Rosin,  ..  ...  ...  4  „ 

This  composition  is  employed  luke-warm,  aud  has  considerable  solidity. 

In  some  work-shops  gutta-percha  has  beeu  used  since  some  time  for  the 
same  object.  The  moulds  of  this  material  have  the  advantage  of  being 
elastic  uuder  all  circumstances,  soft  at  certain  temperatures,  and  very 
solid  at  ordinary  temperatures.  These  gutta-percha  moulds  were  patented 
in  Paris,  in  1851,  by  Mr  Gucyton. 

The  process  followed  by  Messrs.  Lefevre  ami  Thouret  depends  upon 
the  employment  of  a  gelatinous  substance  which  is  insoluble  in  galvanic 
baths,  and  is  a  conductor  of  electricity.  If  we  suppose  that  it  is  required 
to  copy  any  particular  model  by  the  galvano-plastic  process,  it  is  first 
provided  with  a  non-conducting  frame,  and  is  then  covered  at  the  points 
of  highest  relief  with  a  number  of  wires  or  thin  metallic  slips,  by  means  of 
which  the  mould,  when  immersed  in  the  bath,  may  be  placed  in  contact 
with  the  battery.  A  strong  warm  solution  of  glue  is  then  poured  over 
the  surface  to  be  copied,  and  upon  which  were  laid  the  wires  or  metallic 
slips.  This  solution  necessarily  fills  all  the  cavities  of  the  model,  and 
covers  the  points  in  highest  relief,  and  also  the  wires  or  metallic  slips 
which  become  imbedded  in  the  mass.  In  order  to  preserve  the  mould 
when  in  the  bath  the  back  of  it  is  covered  with  a  coating  of  varnish  or  of 
some  fatty  substance  which  prevents  the  glue  from  dissolving.  When  the 
glue  has  solidified  and  the  whole  become  cool,  the  frame  is  removed,  and 
the  mass  of  glue  carefully  removed  from  the  model,  of  which  it  forms  a 
perfect  cast,  the  portions  in  relief  of  the  model  being  in  intaglio  in  the 
cast.  The  surface  of  this  mould  is  then  covered  with  a  very  fine  metallic 
powder,  in  order  to  make  it  conducting.*  The  mould  or  matrix  thus 
produced  gives,  with  a  galvanic  battery,  an  exceedingly  accurate  copy  of 
the  model,  even  of  the  most  delicate  lines. 

If  this  mould  be  dipped  into  a  bath  containing  a  salt  of  the  metal  to  be 
precipitated,  and  placed  in  contact  with  a  battery,  and  a  corresponding 
anode  of  copper,  silver,  or  other  metal,  as  the  case  may  be,  be  then 
introduced,  the  whole  surface  which  contains  the  impression  of  the  model, 
and  which  is  near  the  anode,  will  be  covered  with  the  corresponding  metal, 
of  a  thickness  in  proportion  to  the  duration  of  the  immersion  in  the  bath. 
As  soon  as  the  deposit  has  acquired  the  required  thickness  it  is  removed 
from  tho  bath  and  plunged  into  hot  water,  which  dissolves  the  matrix, 
leaving  a  metallic  cast  which  is  an  exact  fac-simile  of  the  original  model. 
In  this  way  the  simplest,  as  well  as  the  most  elaborate,  works  of  art  may 
bo  imitated,  and  that  with  a  great  saving  of  time  and  manual  labour,  and 
with  a  degree  of  perfection  not  hitherto  attainable.  This  process  is 
consequently  a  considerable  gain  upon  all  those  hitherto  in  use. 

*  In  some  eases  phosphorus  is  now  worked  up  with  the  jHue;  and  if  a  matrix  of 
this  kind  be  washed  with  a  solution  of  nitrate  of  silver,  the  phof>phorus  precipi- 
tates the  silver  in  the  metallic  form  over  the  whole  surface,  which  thus  becomes 
pcrfcetly  conducting. 
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Art.  V. — On  the  means  of  determining  the  nature  of  the  Colouring 
Material  employed  to  dye  any  particular  fabric. 

The  most  indispensable  element  of  success  in  all  modern  manufactures,  is  a 
rigid  economy  of  materials  and  of  time.  In  chemical  manufactures  the 
former  is  not  merely  necessary  to  secure  a  profit,  but  also  to  obtain,  even 
at  any  price,  an  article  of  superior  quality.  It  is,  consequently,  of  the 
greatest  importance  that  each  manufacturer  should  have  the  means  of  as- 
certaining the  quality  of  the  raw  material  which  he  employs,  in  order  that 
he  may  use  them  in  the  proper  proportions.  In  some  manufactories  this 
is  at  present  done  by  a  rough  analysis,  but  in  others  the  manufacturer  is 
totally  ignorant  of  the  value  of  his  materials.  For  example,  not  one 
tanner  in  a  thousand  knows  the  quantity  of  tanning  material  in  his  bark, 
although  it  may  vary  to  the  extent  of  from  40  to  50  per  cent.,  or  a 
bleacher  of  real  effective  soap  in  the  substance  which  he  purchases  under 
that  name.  Another  reason  also  why  it  is  desirable  to  know  the  quality 
of  an  article  is,  to  avoid  the  purchase  of  adulterated  or  spurious  substances. 
It  sometimes  also  happens  that  it  would  be  desirable  for  a  manufacturer  to 
have  some  simple  means  of  ascertaining  the  nature  of  a  substance  with- 
out the  necessity  of  having  recourse  to  an  elaborate  aualysis.  We  pur- 
pose from  time  to  time  to  supply  our  readers  with  the  necessary  informa- 
tion to  effect  these  objects,  and  shall  commence  in  the  present  article  by  a 
notice  of  the  mode  of  determining  the  nature  of  the  colouring  matter  with 
which  any  fabric  may  be  dyed,  and  the  mode  of  applying  it 

This  is  an  important  subject,  not  alone  to  the  dyer,  who  may  wish  to 
imitate  the  colours  of  a  particular  article,  but  also  to  the  merchant,  who 
often  finds  it  of  great  importance  to  determine  whether  a  piece  of  cloth  be 
dyed  with  some  pure  expensive  dye  stuff,  such  as  indigo  and  cochineal,  or 
with  cheap  substitutes.  This  cannot  always  be  done  by  the  eye  alone, 
and  recourse  must  consequently  be  had  to  the  aid  of  chemical  re-agents, 
which  produce  certain  characteristic  reactions  with  each  colouring  matter 
by  which  it  may  be  distinguished.  Besides  determining  the  nature  of  the 
colouring  matter  itself,  it  is  also  necessary,  in  many  cases,  to  ascertain 
that  of  the  mordant  also.  This  is  done  by  burning  a  largo  piece  of  the 
cloth  and  examining  the  ash,  in  order  to  determine  what  metallic  substance 
has  been  used.  As  this  operation  requires  a  considerable  knowledge  of 
analytical  chemistry,  and  a  certain  amount  of  apparatus,  it  may  be  dis- 
pensed with  in  the  greater  number  of  cases,  as  a  sufficiently  accurate 
opinion  of  the  nature  of  the  mordant  may  be  formed  from  the  reaction  of 
the  colouring  matter.  The  methods  which  shall  be  described  hero  are 
such  only  as  may  be  applied  with  facility,  and  which  enable  an  accurate 
judgment  to  be  at  ouce  formed  as  to  the  nature  of  the  colour  and  the 
mode  of  its  employment. 

Blue  Colours. — These  may  be  derived  from  indigo,  logwood,  Prussian 
blue,  or  ultramarine. 

Indigo  blue  may  be  produced  in  various  ways:  1,  Ordinary  indigo  blue 
produced  in  the  cold  vat;  2,  China  or  Fayence  blue,  which  is  a  blue 
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pattern  upon  a  white  ground,  fixed  on  the  principle  of  the  cold  vat  by 
lime,  copperas,  and  orpiment;  3,  the  true  topical  blue,  in  which  the  indigo 
is  reduced  by  means  of  protoxide  of  tin  and  potash ;  and  4,  the  blue  pro- 
duced with  Saxon  blue  or  indigo  lake.  The  three  first  blues  are  not  acted 
upon  either  by  dilute  acids  or  alkalies,  but  are  destroyed  by  chlorine  and 
nitric  acid.  If  the  specimen  in  which  the  colour  has  been  destroyed  by 
chlorine  be  well  washed,  and  plunged  into  a  decoction  of  Brazilwood  or 
madder,  no  permanent  dye  will  be  communicated  if  the  blue  colour  has 
been  produced  by  cither  of  the  two  first  processes;  while,  if  by  the  third 
process,  or  true  topical  blue  style,  it  will  be  dyed  red  in  consequence  of 
the  tin  mordant.  The  blue  obtained  with  Saxon  blue  or  indigo  lake  re- 
sembles Prussian  blue  to  the  extent  that  both  are  discharged  by  alkaline 
leys;  but  while  the  indigo  blue  will  leave  a  white  ground,  the  Prussian 
bluo  will  produce  an  iron  buff,  from  the  mordant  of  the  metal  employed  in 
the  production  of  the  blue.  In  case  any  doubt  should  exist  where  a  clear 
ground  cannot  be  obtained  after  the  discharge  of  the  colour,  a  few  drops 
of  prussiate  of  potash,  rendered  slightly  acid,  should  be  dropped  upon  it, 
when,  if  iron  be  present,  the  bluo  will  be  reproduced.  This  control-test 
should  always  be  used  in  the  case  of  green  colours.  Prussian  blue  may 
be  distinguished  by  its  being  discharged,  as  just  mentioned,  by  alkalies, 
and  not  by  chloride  of  lime,  which  acts  upon  indigo  lake ;  whether  it  bo 
common  Prussian  blue  or  bleu  de  France  (royal  blue  when  applied  to 
woollens),  formed  by  the  addition  of  a  salt  of  tin,  may  be  readily  ascer- 
tained by  the  mere  appearance  to  the  eye. 

Logwood  blues  may  at  once  be  distinguished  by  their  being  reddened  by 
dilute  acids ;  this  reaction  is  generally  sufficient  to  determine  whether  tho 
dyeing  material  be  logwood.  In  the  case  of  a  blue  produced  by  an  appli- 
cation of  logwood  upon  Prussion  or  indigo  blue,  the  logwood  is  first  dis- 
charged by  means  of  some  dilute  acid,  the  sample  of  cloth  washed  to  re- 
move acid,  aud  exposed  to  the  action  of  chlorine  or  of  caustic  potash 
or  soda,  in  order  to  determine  whether  the  ground  colour  be  Prussian  or 
indigo  blue.  Ultramarine  may  be  distinguished  by  its  peculiar  colour,  or 
by  the  combustion  of  a  portion  of  the  cloth,  when  the  unaltered  pigment 
will  be  found  in  the  ash.  Muriatic  acid  destroys  the  colour  of  ultramarine 
with  the  evolution  of  sulphuretted  hydrogen,  which  may  be  known  by  its 
blackening  action  upon  paper  dipped  in  sugar  of  lead,  or  simply  by  its 
disgusting  smell.  If  muriatic  acid  docs  not  readily  act  upon  the  colour, 
owing  to  the  protection  afforded  by  the  varnish,  which  is  sometimes  used 
to  print  on  ultramarine  upon  cloth,  the  varnish  must  be  first  removed  by 
moistening  the  cloth  with  a  few  drops  of  ether. 

Red  Colours  All  red  colours,  with  the  exception -of  safflower,  require 

the  previous  application  of  a  mordant  of  tin  or  of  alumina.  Safflower  may 
be  readily  distinguished  by  its  being  discharged  by  potash  or  soda. 
Madder  colours  when  treated  with  muriatic  acid  assume  a  yellowish 
colour,  passing  into  orange  without  assuming  a  deep  scarlet  tint  (ponceau)', 
if  they  be  then  treated  with  inilk  of  lime,  the  colour  of  the  parts  upon 
which  the  acid  had  acted  becomes  violet,  aud  holds  for  a  long  time,  but 
by  boiling  with  soap  it  becomes  rose-coloured.    The  stronger  the  madder 
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colours  have  been  brightened  by  soap  in  the  "clearing  process,"  and  the 
higher  the  temperature  at  which  it  has  been  effected,  the  less  sensible  they 
arc  to  the  action  of  acids.  This  explains  the  great  durability  of  Turkey 
red.  The  red  and  rose  colonr  produced  from  madder  arc  of  different  kinds: 
1,  the  Turkey  red  and  pink;  2,  common  madder  red  and  pink;  3,  true 
topical  madder  red:  and  4,  the  colours  produced  with  garancine.  Turkey 
red  may  be  readily  distinguished  by  the  brightness  of  its  colour,  and  its 
unalterability  under  the  influence  of  acids.  Common  madder  red,  when  it 
has  been  somewhat  brightened,  is  scarcely  to  be  distinguished  from  true 
topical  madder  red,  either  in  colour  or  durability,  the  only  difference  being 
the  mode  of  production.  As  the  topical  colour  is  mordanted  with  tin 
before  being  printed,  and  steamed  after  it  has  been,  the  white  produced 
by  the  discharge  of  the  red  has  usually  a  yellowish  tint,  and  may  be  dyed 
in  a  bath  of  peach  or  Brazil  wood.  The  red  and  pink  produced  with 
garancine  and  garanceux  are  distinguished  from  the  foregoing  ones  by  this, 
that  they  do  not  bear  being  brightened  with  soap,  and  arc  acted  upon  by 
acids  and  alkalies.  When  treated  with  hydrochloric  acid  they  become 
orange,  and  do  not  then  become  violet  if  treated  with  milk  of  lime  as 
madder  red,  but  assume  a  dull  blue  colour.  Certaiu  peculiar  shades  of 
colonr  indicate  whether  garancine  or  garanceux  have  been  employed;  the 
latter  colouring  material  producing  colours  having  an  orange  tint.  If  the 
red  is  accompanied  by  a  violet  the  distinction  can  be  much  more  easily 
made,  because  garancine  yields  a  violet  which  is  almost  as  beautiful  as 
that  from  madder,  whilst  (hat  from  garanceux  is  more  of  a  reddish  grey. 

The  red  colours  obtained  from  logwood,  peachwood,  &c,  and  cochineal, 
change  into  a  gooseberry  red  if  treated  with  hydrochloric  acid  and  salt  of 
tin.  If  they  be  then  treated  with  milk  of  lime  a  fugitive  violet  is  obtained, 
which  by  subsequent  boiling  with  soap  entirely  fades,  whilst  madder  colours 
would  thus  attain  their  greatest  brilliancy.  The  red  of  cochineal  may  be 
distinguished  from  the  colours  produced  by  the  dyewoods  just  mentioned 
by  its  peculiar  shade  and  by  its  behaviour  towards  sulphuric  acid ;  under 
the  influence  of  this  re-agent  the  former  becomes  bright  cherry  red,  and 
the  colours  of  the  dyewoods  orange. 

Yellow  Colours. — The  yellow  of  quercitron  bark  is  discharged  by  chlo- 
rine and  bleaching  powder,  but  is  not  sensibly  changed  to  orange  either  by 
potash  or  salt  of  tin.  The  yellow  of  Persian  berries  is  also  discharged  by 
chlorine ;  a  solution  of  potash  changes  it  into  a  rich  yellow.  Heated  with 
salt;  of  tin,  it  passes  into  orange;  and  when  treated  with  sulphuric  acid  it 
becomes  a  stone  colour.  Orange  and  nankin  colours  from  fustic  are 
changed  into  red. by  the  action  of  sulphuric  acid;  potash  gives  them  a 
catechu-like  colour,  and  nitric  acid  discharges  them.  Yellow  from  sumac 
assumes  a  brighter  colour  with  salt  of  tin ;  it  is  reddened  by  nitric  acid, 
and  but  little  altered,  however,  by  sulphuric  acid ;  copperas  converts  it  into 
a  grey  colonr.  The  yellow  and  orange  from  anatto  are  difficultly  attacked 
by  chlorine;  concentrated  sulphuric  acid  makes  it  blueish  green  for  a  mo- 
ment before  it  chars  the  cloth ;  it  becomes  first  darker  coloured  and  then 
completely  disappears  from  the  action  of  nitric  acid.  Chrome  yellow  is  not 
altered  by  heat  and  dilute  hydrochloric  acid,  but  is  destroyed  by  concen- 
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♦rated  acid.  Caustic  potash  decomposes  it,  and  boiling  lime-water  changes 
it  into  orange.    Chrome  orange  becomes  greenish  yellow  with  acids. 

Black  Colour. — Logwood  black  is  produced  with  an  iron  mordant,  and 
sometimes  with  an  iron  and  alum  one.  In  the  latter  case  it  may  be  dis- 
tinguished by  a  tinge  of  blue.  Such  a  black  is  discharged  by  chlorine, 
but  the  ground  becomes  iron  buff  from  the  iron  mordant.  It  is  reddened 
by  hydrochloric  acid  and  salt  of  tin:  by  the  former  mode  a  cherry  red  is 
produced,  and  by  the  latter  a  violet  red.  Black  produced  by  astringent 
substances  have  always  a  kind  of  olive  tint.  Treated  with  hydrochloric 
acid  it  assumes  a  pale  ashy  kind  of  orange  colour;  treated  with  salt  of  tin 
the  iron  is  dissolved  out,  and  the  colour  passes  into  a  dirty  olive.  Chrome 
black  is  very  easily  distinguished  by  its  behaviour  towards  chlorine;  while 
all  other  kinds  of  black  are  discharged  by  that  re-agent,  chrome  black 
merely  assumes  a  chestnut  brown  shade. 

With  mixed  colours  the  examination  is  more  complicated.  But  as  the 
greater  number  of  them  are  formed  from  combinations  of  the  above- 
mentioned  substances,  the  preceding  observations  will  enable  the  consti- 
tuents of  these  also  to  be  determined,  and  the  mode  in  which  the  colours 
have  been  produced  Chiefly  from  the  Deutsche  Muster zeitung. 


Art.  VL — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  <$•&,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  Arts. 

MINING,  METALLURGY,  ETC. 

On  the  employment  of  Water  in  Jilting  up  deep  Bore  Holes  in  Blasting  Opera- 
tions.— In  working  the  great  deposit  of  magnetic  iron  ore,  which  occurs  under 
peculiar  circumstances,  in  the  granite  at  Moravitza  in  the  Banat,  it  has  l>een  found 
necessary,  in  consequence  of  the  hnrdness  of  the  rock  and  ore,  to  use  bore  holes 
from  2  to  2\  inches  in  diameter,  and  30  to  40  inches  deep.  The  packing  of  such 
holes  with  clay  being  a  very  tedious  oj>eratiou,  Mr.  A.  Kcszt  endeavoured  to 
substitute  water  for  the  clay  with  considerable  success.  One  of  Bickford's  safety 
fuses,  which  bums  in  water  perfectly,  is  attached  to  the  cartridge  and  fastened 
with  thread;  this  cartridge  is  let  down  to  the  bottom  of  the  hole,  and  about  1^  to 
2  inches  of  clav  firmly  packed  over  it,  the  remainder  of  the  bore,  to  nearly  the  top, 
being  filled  with  water.  In  the  case  of  very  oblique  bores,  where  the  pressure  of 
the  water  upon  the  bottom  was  small,  he  plugged  up  the  orifice  of  the  bore  with 
a  plug  of  wood,  driven  with  considerable  force  into  it,  through  a  slit  in  which  the 
fuse  passed.  More  recently,  still,  he  has  used  instead  of  the  small  quantity  of 
clay  at  first  introduced,  to  keep  the  cartridge  from  being  wetted  by  the  water,  a 
mixture  of  tar  and  pitch,  which  most  effectually  preserves  the  powder  from  damp. 
Great  numbers  of  trials  have  convinced  him  that  the  blasts  fired  with  this  arrange- 
ment lose  nothing  in  force,  whilst  there  is  a  very  great  saving  of  time  and 
consequently  of  expense. — Oesterr.  Zeitschrijl  fur  Berg-u-Buttenwesen,  1853. 

Gas  Puddling  Furnace  at  Ihcnburu  in  the  Hartz. — For  several  months  past  a 
gas  puddling  ftirnaec,  on  the  principle  of  Thomas's,  has  been  at  work  at  this 
celebrated  smelting  works.  The  gas  is  produced  from  wood,  turf,  brown  coaJ,  bat 
especially  from  the  cones  of  the  pine  trees.   The  bar  iron  produced  by  these  fur- 
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naccs  is  of  the  first  duality,  and  can  be  produced  3f»*.  per  ton  cheaper  than  by  the 
ordinary  process.  More  recently  still,  a  furnace  has  been  erected  at  Mandelholz, 
near  Rothehiittc  in  Hanover,  tired  by  gases  obtained  from  turf  alone,  and  is  proving 
very  successful. — Berg,  und  Huttenm.  Ztitmuj,  1854,  No.  2. 

Method  of  communicating  a  dull  Black  Colour  to  Bras*. — According  to  M. 
Leykauf,  a  dull  black  colour,  such  as  is  frequently  employed  for  optical  instru- 
ments, may  be  given  to  brass,  by  first  carefully  rubbing  the  object  with  tripoli, 
then  washing  it  with  a  very  dilute  solution  of  a  mixture  of  one  part  of  neutral 
nitrate  of  tin  and  two  parts  of  chloride  of  gohl  and  then  wiping  off  the  excess  of 
liquid,  after  the  lapse  of  ten  minutes,  with  a  wet  cloth.  If  there  has  l»ecn  no 
excess  of  acid,  the  surface  of  the  metal  will  have  assumed  a  dull  black  colour. 
The  neutral  nitrate  of  tin  may  be  prepared  by  decomposing  the  perchlorifle  with 
ammonia,  and  dissolving  the  precipitated  oxide  thus  obtained  in  nitric  acid. — Le 
Technologisie. 

M.  Gaudin"*  method  of  causing  deposition*  of  all  kinds  of  Metals  upon  any 
Metal  whatever,  hi/  immersion  in  a  Liquid  or  by  a  current  of  Electricity. — Hitherto 
the  solutions  employed  in  depositing  one  metal  upon  another  by  electrical  agency 
have  been  made  with  one  or  more  salts  of  the  metal  to  be  deposited,  the  strength 
of  the  solution  being  subsequently  maintained  by  jthe  gradual  dissolution  of 
anode*  of  the  same  metal  placed  in  the  bath.  M."  Gaudiu  proposes  to  form  his 
precipitating  bath  without  the  use  of  any  metallic  salts,  except  those  produced 
by  the  dissolution  of  the  anode  alone.  For  this  purpose  lie  makes  a  saturated 
solution  of  common  salt,  with  the  aid  of  heat,  allows  it  to  cool,  filters  it,  and  then 
adds  1 -200th  of  its  weight  of  oil  of  vitriol,  allows  it  to  repose  fin*  24  hours,  and 
then  libers  it  again.  Into  the  solution  thus  constituted  an  anode  of  the  metal  to 
be  precipitated  is  plunged,  and  in  two  hours  it  will  be  ready  to  give  a  deposit  of 
metal  by  connecting  it  with  a  battery.  Thus,  to  produce  a  bath  that  will  yield  a 
deposition  of  silver  by  simple  immersion,  it  is  only  necessary  to  dissolve  part  of  a 
small  piece  of  silver  iu  it,  and  to  allow  the  remainder  to  lie  in  it,  and  in  24  hours 
the  bath  is  ready.  He  considers  such  a  bath  to  be  adapted  to  the  deposition  of 
gold,  silver,  tin,  copper,  iron,  zinc,  platina,  &c.  There  is  nothing  very  new  in 
this  process,  still,  if  it  should  be  found  to  answer,  it  would  be  more  economical 
than  forming  the  solutions  in  the  first  instance  with  expensive  salts. — Armengaud"$ 
Publication  Indtutrielle,  tome  8,  p.  93. 

MACHINERY,  MANUFACTURING  TOOLS,  AND  INSTRUMENTS  IN  GENERAL* 

M.  Terwangntfs  Hemp  and  Flax  Brake. — The  ordinary  brakes,  even  of  the  best 
construction,  only  yield  a  broken,  but  not  a  properly  bruised  flax,  and  iustead  of 
losing  a  large  part  of  the  75  ]>er  cent,  of  shoves  or  woody  part  which  dry  retted 
flax  contains,  only  separate  about  10  per  cent.  M.  Terwangne  has  invented  a 
kind  of  brake,  which  is  stated  to  separate  50  per  cent,  of  the  shoves.  This 
machine  consists  of  a  grooved  table,  from  2  to  5  metres  ((>^  to  lfi£  feet)  long, 
according  as  the  motion  is  to  be  given  by  hand  or  bv  power ;  and  90  centimetres 
(3  feet  nearly)  wide  ;  a  width  of  75  centimetres  (29£  inches)  being  grooved.  This 
table  may  be  of  wood  for  flax,  but  must  l>e  of  iron  for  hemp.  Upon  this  table  a 
sort  of  box,  composed  of  cast-iron  plates,  and  weighing,  according  to  the  length  of 
the  table,  from  450  lbs.  to  al>out  1  ton,  rolls  upon  two,  four,  or  six  rollers,  which 
fit  accurately  into  the  grooves  of  the  table — the  backward  and  forward  motion 
being  communicated  by  a  simple  mechanism  of  toothed  wheels  and  cranks.  The 
ilax  to  be  bruised  is  spread  upon  the  whole  length  of  the  table  in  regular  layers, 
2  centimetres  (0*7tJ  of  an  inch)  thick ;  in  this  position  it  is  kept  confined  by  means  of 
a  number  of  cords  stretched  across  the  table  at  equal  distances.  One  end  of 
these  cords  is  attached  to  a  rod  of  wood,  and  the  other  to  a  weight,  which  keeps 
h  tightly  stretched.  Ten  cords  arc  usually  attached  to  each  rod,  so  thnt  by 
lifting  a  rod  with  a  fork  whenever  the  flax  is  to  l>c  removed,  10  of  the  strings  can 
be  removed  together.  By  the  repeated  rolling  of  the  heavy  box,  which  may  be 
weighted  if  necessary,  somewhat  like  an  ordinary  mangle,  the  woody  part  is 
effectually  broken  and  the  fibres  opened  ont,  at  the  same  time  that  they  remain 
parallel.   The  latter  point  if  of  great  importance,  as  there  is  less  loss  in  the  sub- 
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sequent  scutching;  the  points  of  the  flax,  too,  remain  in  their  natural  condition, 
whilst,  when  the  flax  is  badly  or  imperfectly  bruised,  they  are  liuble  to  be  lost  in 
the  scutching. — ArmenyautTs  Gvnic  Industrie!. 

On  the  different  methods  proposed  to  prevent  the  incrustation  of  Boilers,  by  Dr. 
L.  Eisner. — It  is  well  known  that  sawdust  has  been  often  proposed  to  prevent  the 
incrustation  of  boilers.  Hoard  recommended  the  sawdust  of  mahogany :  according 
to  Hill,  that  of  oak  acts  very  well.  It  would  thus  appear  that  it  is  not  absolutely 
necessary  to  employ  the  sawdust  of  mahogany,  but  that  that  of  other  woods  would 
produce  the  same  results.  The  experience  of  the  author  confirms  this  supposi- 
tion ;  for  water  containing  a  considerable  quantity  of  gypsum,  and  which  formed, 
when  boiled  for  some  time,  a  considerable  calcareous  deposition  on  the  sides  of  the 
vessel,  ceased  to  do  so  when  boiled  with  the  sawdust  of  different  woods,  even  with 
that  of  common  deal.  It  formed  rather  a  thick  mucilaginous  liquid,  which  was 
easily  removed  from  the  boiler,  and  left  the  sides  free  from  all  incrustation. 
Rittcrbrandt  recommended  the  addition  of  sal-ammoniac,  not  only  to  prevent  the 
formation  of  incrustation,  but  to  dissolve  off  any  that  may  have  formed ;  the 
action  of  this  substance  depending  upon  the  mutual  decomposition  of  the  carbonate 
and  sulphate  of  lime  in  the  water  of  the  boiler  and  the  sail-ammoniac  with  the 
production  of  carbonate  and  sulphate  of  ammonia,  which  are  very  soluble,  and 
the  still  more  soluble  chloride  of  calcium.  The  author  fully  confirmed  the  experi- 
ments of  Rittcrbrandt  by  the  results  of  some  trials  which  he  made  with  sal- 
ammoniac  upon  well  water  abounding  in  gypsum.  A  very  small  quantity  of  that 
salt  added  to  the  water  prevented  all  incrustation,  aud  completely  dissolved  that 
which  had  previously  formed.  As,  however,  the  quantity  of  gypsum  and  carbonate 
of  lime  in  the  water  used  for  feeding  boilers  varies  in  different  localities,  the  same 
quantity  of  sal-ammoniac  is  not  always  required  to  be  added  to  the  water.  As  a 
general  rule,  however,  we  may  add  a  quantity  equal  to  the  whole  of  the  solid 
matter  contained  in  the  feed-water,  which  may  easily  l>c  determined  by  evaporat- 
ing a  gallon  of  the  water  and  weighing  the  residue  and  multiplying  it  by  the 
number  of  gallons  thrown  into  the  boiler  by  the  feed-pipe  during  a  given  time. 
In  all  cases,  however,  1  part  of  sal-ammoniac  to  I2(M)  parts  of  water  will  be  suffi- 
cient to  prevent  incrustations,  or,  what  is  the  same  thing  1  lb.  of  sal-ammoniac  to 
20  cubic  feet  of  water,  and  in  many,  1  lb.  to  50  cubic  feet,  would  be  sufficient. 
The  great  objection  to  the  use  of  sal-ammoniac  is,  that  if  the  water  contains  car- 
bonate of  lime,  which  it  invariably  does  where  incrustations  are  formed,  carbonate 
of  ammonia  will  pass  over  in  the  steam,  which  cannot  be  used  for  many  purposes ; 
whilst  the  copper  tubings  and  brass  fittings  arc  rapidly  corroded. 

The  author  also  obtained  satisfactory  results  by  the  use  of  tanning  materials. 
These  substances  produce  a  brown  mud-like  deposit,  which  does  not  adhere  to  the 
boiler,  and  can  be  readily  removed.  This  mud  consists  of  a  combination  of  lime 
with  tannic  acid,  and  a  brown  colouring  material.  Among  the  tanning  materials 
he  recommends  catechu,  oak-bark,  torment  ilia,  and  several  other  wild  plants;  in 
all  cases  it  is  better  to  use  the  decoctions  of  these  substances,  as  otherwise  they 
would  be  open  to  the  same  objection  as  saw-dust,  which  is  liable  to  get  into  the 
cocks,  valves,  &c.  The  author  has  also  confirmed  the  observations  of  Guinon, 
that  saccharine  substances,  such  as  molasses,  glucose,  &c,  effectually  prevent 
incrustations.  These  substances  produce  a  mucilaginous  brown  precipitate,  not  at 
all  adhesive,  and  capable  of  being  removed  with  great  facility. 

Some  years  ago  Kuhlmann  proposed  the  use  of  carbonate  of  soda,  which  has 
again  been  recently  recommended  by  Fresenius,  and  notwithstanding  the  objec- 
tions which  have  been  raised  against  its  use,  Dr.  Klsner  finds  that  it  acts 
perfectly.  When,  however,  too  large  a  quantity  is  employed  it  arts  upon  all  the 
joints,  cocks,  lutings,  &c,  and  destroys  them  in  a  short  time;  and  to  this  cause 
alone  he  attributes  the  objections  which  have  been  made  against  its  employment. 
If  the  proper  proportion  be  employed,  which  may  easily  1h>  ascertained  in  the  way 
already  indicated,  no  such  injurious  action  need  be  feared.  The  same  objection 
applies  to  caustic  soda,  which  has  been  proposed  by  Dam,  and  which  possesses  no 
advantage  whatsoever  over  the  carbonate.  Dr.  Eisner  further  remarks,  that  the 
boilers  are  never  so  dean  with  carbonate  of  soda  as  with  sal-ammouiac,  which, 
apart  the  disadvantages  unending  its  use  above  mentioned,  is  undoubtedly  the 
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most  effectual  remedy  against  incrustations.— Polytechnischea  Centralblatt,  No. 
4,  Fcbr.,  1854. 

Friction  co-efficient  between  Clay  and  Iron. — Doppler  has  determined  by 
experiments  upon  horizontal  and  inclined  planes  the  co-eflieient  of  friction 
between  iron  and  clay,  a  point  of  great  importance  in  connexion  with  agricultural 
implements,  &c.  For  au  argilaceous  clay,  containing  13  per  cent,  of  water  in  its 
dry  state,  and  45  per  cent,  of  clay,  it  was  "found  to  be  0'5  as  a  mean,  and  0*55  as 
a  maximum;  for  a  soil  containing  (WJ  per  cent  of  water,  and  18  per  cent  of  clay, 
the  minimum  was  0-38.  These  experiments  were  made  with  a  perfectly  clean 
iron  plate.  Rust  increases  the  friction  to  0  50;  rubbing  with  oil  diminishes  it  to 
0*27,  and  it  then  remained  even  after  having  l>ecn  worked  for  a  considerable  time 
and  cleaned,  nt  0'31.  The  value  formerly  assigned  in  most  books,  0-197,  Doppler 
thinks  could  onlv  have  been  introduced  "by  an  error  of  the  press.— Berichte  der 
Wiener  Akademi'e,  Bd.  8,  s.  457. 

IMPROVEMENTS  IN  THE  MANUFACTURE  OF  TEXTILE  FABRICS. 

New  mode  of  producing  Gold  Thread. — Several  attempts  have  been  made  to 
gild  fine  fabrics,  such  as  muslin,  by  moistening  them  with  neutral  chloride  of  gold, 
and  then  exposing  them  to  a  stream  of  hydrogen  gas  which  reduced  the  gold  to 
the  metallic  state.  This  process  did  not.  however,  vield  good  results,  aud  was 
soon  relinquished.  According  to  ttarrcswil,  M.  de  Pouilly  now  prepares  gilded 
silk  yarn  by  first  coating  the  threads  with  copper  and  then*  electro-gilding  them. 
The"  detail's  of  his  process  are  still  secret,  but  the  idea  deserves  attention. — 
Bulletin  de  la  Soc.  (TEncour.,  Sep.,  1853,  p.  541. 

Method  of  covering  Woven  Tissues,  Paper,  Sfc,  with  Metallic  Powders,  *cc,  by 
Duval,  of  Paris. — In  order  to  procure  metallic  tin  as  a  fine  powder,  chloride  of 
tin  is  to  be  dissolved  in  water  containing  a  little  hydrochloric  acid,  and  slips  of 
zinc  placed  in  it  The  tin  is  gradually  precipitated  at  the  same  time  that  the 
zinc  dissolves ;  the  precipitated  tin  is  washed  perfectly,  a  little  acetic  acid  or 
nitric  acid  being  added  to  the  last  portions  of  water  used.  In  certain  cases  a 
small  quantity  of  proto-nitratc  of  mercury  or  nitrate  of  silver  may  be  added  to 
the  tin  precipitate  after  it  has  been  washed,  in  order  to  communicate  to  it  a  silver- 
like  appcarauce.  The  more  dilute  the  solution  of  tin,  the  finer  divided  is  the  pre- 
cipitate of  metallic  tiu.  This  tin  powder  is  put  upon  woven  tissues  or  paper  by 
mixing  it  with  gum  arabic  or  glue.  Or  by  impregnating  the  paper  or  the  tissue 
with  the  tin  salt,  and  then  laying  it  upon  a  zinc  plate,  the  precipitation  of  the 
metallic  tin  will  take  place  directly  in  the  substance  of  the  cloth  and  paper. 
Salts  of  silver,  platinum,  bismuth,  antimony,  lead,  gold,  copper,  &c,  may  be  used 
for  metallizing  according  to  either  of  these  processes. 

Silver  is  reduced  from  the  nitrate  by  a  concentrated  decoction  or  extract  of  logwood. 
The  paper  or  tissue  is  washed  with  u  very  dilute  solution  of  the  nitrate,  and  is  then 
placed  m  contact  with  a  plate  covered  with  the  logwood  extract,  or  with  a  piece 
of  cotton  cloth  saturated  with  it  F or  economy  sake  the  paper  to  be  silvered  is 
usually  coated  with  a  spirit  or  an  oil  varnish.  The  paper  or  cloth  may  also  be 
prepared  with  the  extract  first,  and  then  washed  with  the  salt  of  silver.-  If  the 
paper  be  now  dried  in  an  atmosphere  containing  some  ammonia,  the  silver  is 
reduced,  and  mav  be  burnished.  Wood,  bone,  ivorv.  and  leather  can  be  silvered 
if  they  are  allowed  to  soak  for  a  quarter  of  an  hour  in  a  decoction  of  logwood  at 
the  temperature  of  17G°  Fahrenheit,  then  removed,  wiped,  and  laid  for  ten  minutes 
in  a  solution  of  nitrate  of  silver,  and  the  operation  repeated  if  necessary.  If  it 
is  desirable  to  use  the  silver  as  a  jwwdcr,  the  sulphate  of  silver  is  the  best  salt  to 
employ ;  this  may  be  reduced  by  zinc  or  copper.  Dark  or  light  coloured  brass 
may  be  obtained  in  a  sufficiently  divided  state,  by  taking  a  cylinder  of  the  proper 
metal  and  fixing  it  as  an  axle  over  a  wooden  box,  and  causing  it  to  revolve, 
rapidly  in  contact  with  able  which  is  kept  pressed  against  it  by  means  of  a  spring 
or  a  weight    The  tilings  thus  rapidlv  produced  may  be  still  further  divided  by 


of  the  same  metal  as  the  filing's.  A  small  mill  might  also  be  employed  tor  the 
same  purpose,  the  base  being  glass  and  the  runner  brass.  In  this  way  the  metal 
may  be  reduced  to  the  most  impalpable  powder.    In  order  to  coat  paper,  wood, 
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or  tissues  with  this  powder,  it  is  to  be  mixed  with  gum  or  glue,  and  then 
employed  exactly  as  colours  arc  usually  in  the  manufacture  of  ornamental  papers. 
The  gum,  or  glue,  or  varnish,  can  also  be  printed  upon  the  sulwtanee  to  be  coated, 
and  the  metallic  powder  then  dusted  on.  To  produce  a  gilded  surface,  the  object 
is  rubl>cd  over  with  a  varnish,  and  then  with  chloride  of  gold,  after  which  it  is 
plaeed  in  contact  with  a  cloth  moistened  with  a  solution  of  green  copperas.  The 
coating  of  gold  thereby  produced  is  then  burnished,  and  will  exhibit  a  perfectly 
uniform  coating  of  gold.  This,  or  a  similar  process,  is  also  applicable  to  wood, 
leather,  ivory,  horn,  &e.  The  chloride  of  gold  may  also  l»e  reduced  by  sprinkling 
the  surface  moistened  with  the  salt  with  zinc  or  copper  powder ;  other  metals 
may  also  l»c  precipitated  in  this  way  upon  ivory,  horn,  &c.  We  would  recommend 
these  processes  to  those  interested  'in  the  manufacture  of  ornamental  paper,  and 
ornaments  in  general,  as  applicable  to  a  great  many  useful  purposes. — Le  Genie 
Industrie^  Jan.  1854,  p.  24— 2G. 

IMPROVEMENTS  AND  INVENTIONS  CONNECTED  WITH  CHEMICAL  PROCESSES. 

Preparation  of  Copal  Varnish. — The  solution  of  copal  in  fat  or  volatile  oils 
is  easily  effected,  if  previously  melted,  but  the  copal  acquires  thereby  more  or 
less  colour,  and  loses  considerably  of  its  natural  hardness.  Various  attempts 
have  accordingly  been  made  to  dissolve  it  without  previous  fusion,  which,  as  all 
know  who  have  occupied  themselves  with  the  preparation  of  varnishes,  is  at- 
tended with  considerable  difficulties.  Some  have  recommended  soaking  the 
powdered  copal  in  ether  or  ammonia  until  it  swells  up  and  becomes  gelatinous, 
and  then  dissolving  it  in  strong  spirit  of  wine,  a  process  which  Dr.  Heeren  never 
succeeded  with.  Others  have  proposed  tying  up  the  copal  in  a  small  bag,  and 
suspending  it  in  a  retort  in  which  absolute  alcohol  is  kept  gently  boiling;  but  with 
this  process  he  was  also  unsuccessful  in  preparing  a  concentrated  varnish.  In  his 
opinion,  the  following  formula  proposed  by  Freudcnvoll,*  is  the  best: — 4  oz.  of 
West  Indian  copal,  dissolved  in  4  oz.  of  oil  of  turjK?utine,  and  G  oz.  of  spirit  of 
wine;  or  in  a  mixture,  I  oz.  of  ether,  4  oz.  of  oil  of  turpentine,  and  4  oz.  of  spirit 
of  wine.  Whilst  occupied  with  this  process,  which  had  already  yielded  him  some 
verv  good  results,  Dr.  Heeren  found  that  a  slight  modification  might  be  made 
with,  considerable  advantage.  Two  kinds  of  copal  come  into  commerce,  the  East 
and  West  Indian.  The  former  gcnernljy  consists  of  irregular  rounded  pieces, 
with  a  fine  warty  surface,  not  unli!  e  that  of  the  skin  of  a  plucked  goose.  It  is 
somewhat  yellowish  coloured,  and  is  preferred  for  the  preparation  of  oil  varnishes, 
as  it  docs  not  become  so  highly  coloured  by  melting  as  the  West  Indian.  The 
latter  has  not  the  same  warty  surface,  is  of  a  very  pale  colour,  and  very  often 
almost  perfectly  colourless,  and  oecirs  in  large  irregular  broken  fragments,  partly 
with  rounded  surfaces,  and  partly  with  surfaces  exhibiting  a  conchoidal  fracture. 

It  is  only  the  West  Indian  which  can  be  dissolved  in  the  following  solvent, 
as  the  East  Indian  would  simply  give  gelatinous  lumps,  and  not  a  solution.  The 
solvent  is,  60  parts  by  weight  of  spirit  of  wine  of  Sp.G.  0.831,  10  parts  of  ether,  and 
40  parts  of  spirit  of  turpentine,  in  which  must  be  dissolved  GO  parts  of  copal,  in 
order  to  produce  a  varnish  of  the  consistence  of  oil.  The  dissolution  is  produced 
without  the  copal  previously  swelling  up  into  a  gelatinous  mass,  even  in  the  cold, 
but  much  quicker  with  the  aid  of  a  gentle  heat.  As,  however,  pieces  occur  in 
West  Indian  copal  which  do  not  dissolve,  but  become  gelatinous,  and  destroy  the 
rest  of  the  solution,  it  is  advisable  to  select  only  the  largest  and  clearest  pieces, 
and  to  subject  each  to  a  previous  test  of  its  solubility.  The  slight  trouble  be- 
stowed upon  this  operation  is  richly  rewarded  bv  the  certainty  of  the  results 
obtained.  In  order  to  make  this  test,  a  small  fragment  of  each  piece  is  to  be 
heated  separately  in  a  small  glass  test  tul>e,  with  a  few  drops  of  the  solvent.  If 
the  copal  dissolves  completely  in  a  short  time,  that  is,  in  some  minutes,  and 
without  gelatinizing,  it  is  good.  When  a  sufficient  quantity  of  copal  has  been 
selected  in  this  way,  it  is  to  f>e  reduced  to  a  moderately  line  powder ;  this  is  then 


*  Praktische  Erfahrungen  iiber  die  gesammtc  Firnissfabrication,  Von  D.  und 
F.  Frcudeuvoll,  2  Anil.  Maintz,  1846.  Practical  Experiments  on  the  manufac- 
ture of  Varnishes  generally,  &c. 
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introduced  into  a  flask,  and  the  necessary  quantity  of  the  solvent  above  described 
poured  upon  it,  and  the  flask  heated  with  frequent  agitation,  until  the  whole  has 
dissolved.  If  the  varnish  should  appear  turbid  from  dust  or  other  impurities,  it 
may  cither  be  laid  aside  until  they  have  deposited,  or  it  may  be  filtered  through 
paper,  the  filter  beiug  made  smaller  than  the  funnel,  in  order  that  the  latter  may 
be  covered  with  a  glass  plate,  to  prevent  the  evaporation  of  the  spirit.  The 
filtration  through  paper  is  undoubtedly  a  slow  operation,  but  the  varnish  is  ob- 
tained thereby  perfectly  clear,  and  if  the  copal  was  well  selected,  almost  absolutely 
colourless;  it  dries  readily,  but  of  course,  like  all  turpentine  varnishes,  surfaces 
coated  with  it  retain  a  soft  adhesive  feel  for  several  days. — Dr.  Heeren,  in 
Mittheilungen  des  Getcerbevereins  fur  das  Konigr.  Hannover,  1853,  p.  196. 

Composition  of  Soaps  used  in  the  different  Manufactures,  by  F.  C.  Calvert,  of 
Manchester — It  is  well  known  that  the  composition  of  the  soaps  used  in  scouring 
silk,  washing  wool,  and  brightening  madder  colours,  are  quite  different,  but  hi- 
therto the  public  was  not  acquainted  with  their  composition,  or  with  the  true  propor- 
tions in  which  the  ingredients  of  such  soaps  should  be  combined  in  order  to  pive 
their  maximum  effects.  Mr.  Calvert  made  a  number  of  analyses  with  this  view, 
and  found  that  the  soaps  used  for  the  same  purpose,  often  varied  in  their  quality  in 
the  most  remarkable  degree ;  nevertheless  he  found  that,  taken  as  a  whole,  the  com- 
position of  the  different  varieties  of  soap  used  for  the  purposes  above  mentioned, 
exhibited  a  certain  relation  with  one  another,  and  that  the  average  composition  of 
each  class  of  soaps  differed  considerably  from  that  of  the  other.  These  differences 
are  represented  in  the  following  table,  in  which  the  mere  results  of  his  analyses 
are  calculated  upon  the  supposition  of  each  soap  containing  30  per  cent,  of  water — 
that  element  being  variable,  according  to  the  age  of  the  soap,  as  well  as  from  other 
considerations,  is  of  no  importance  in  estimating  the  composition  of  a  soap  so  far 
as  the  author's  objects  were  concerned ;  the  point  to  which  he  directed  his  attention 
being  the  relation  between  the  alkaline  and  the  fatty  matter. 

Calico  Printer's  Soap.        Silk  Dyer's  Soap.      Soap  for  Wool  Washing. 
Fat   .      .      .   64  0   .      .      .   61-9   .      .      .  61-4 
Soda        .       .     6-0    .       .       .     81    .       .  .80 
Water       .      .    300   .      .      .    300    .      .      .30  0 

From  this  table  it  results  that,  taken  as  a  whole,  the  alkaline  element  of  soap 
varies  according  to  the  use  for  which  it  is  intended.  That  employed  for 
scouring  silk,  contains  as  a  mass  2*1  per  cent,  more  alkali  than  that  for  brightening 
madder  colours.  Hence  it  is  of  the  greatest  importance  for  manufacturers  to 
examine  the  soap  which  thev  employ,  because,  for  example,  if  a  calico-printer  were 
to  use  a  wool  soap,  he  might  injure  the  tints  of  his  colours,  whilst  the  use  of  the 
neutral  soap  of  the  calico-printer  would  not  produce  the  same  effect  in  washing 
wool  as  an  alkaline  one,  as  the  latter  would  be  better  adapted  for  removing  the  fat 
of  the  yolk.  There  is  another  point  worthy  the  attention  of  the  calico* printer, 
namely,  that  the  soap  which  would  answer  for  madder  reds,  and  pinks,  would  not 
answer  for  madder  purples,  for  which  a  soap  with  the  minimum  quantity  of  alkali 
seems  to  be  best  adapted.  The  following  table  represents  the  compositions  of  tho 
soaps  which  seemed  best  adapted  for  this  purpose: 

Soap  for  Madder  Purple.  Soap  for  Dark  Madder  Ease. 

Fat      .       .      604      ...  .      59  23 

Soda    .      .       5-6  G-77 

Water  34  0    34  00 

Nevertheless  the  calico-printer  uses  the  same  soap  for  all  colours. 

Mr.  Calvert  examined  samples  of  soaps  sent  out  from  the  same  factory  in  the 
course  of  the  year,  and  apparently  sold  as  the  same  article,  and  for  the  same  pur- 
pose, and  found  that  the  percentage  of  water  varied  from  20  to  45 ;  that  of  the 
alkalies  from  5  S  to  7  5;  and  that  of  fat  from  46  to  66.  Hence  the  importance  of 
the  merchant  examining  the  composition  of  each  new  parcel  of  soap  received- 
otherwise  he  will  never  be  able  to  arrive  at  the  same  definite  results. 

Mr.  Calvert  also  states  that  soap  made  with  the  oleic  acid,  resulting  from  the 
manufacture  of  stearic  acid  by  the  lime  process,  is  not  so  well  adapted  for  the 
calico  printer  as  thai  made  with  fat  and  oils  in  the  ordinary  way. — Chemical 
Gazette,  March  \5th,  1853. 
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DTEINU  AND  THE  PREPARATION  OF  COLOURS. 

On  a  lied  or  Violet  Colouring  Material  produced  from  Sulphate  of  Indigo,  by 
Ck.  Gros  Renaud,  Junr. — If  indigo  hike  bo  stirred  up  with  water,  so  as  to  pro- 
duce a  dark  blue  liquid,  and  a  caustic  soda  ley,  marking  38°  of  the  aerometer, 
be  added,  a  dark,  appearing  almost  black,  precipitate  will  be  formed,  and  will  remain 
suspended  in  the  liquid,  winch  will  have  assumed  a  yellow  colour.  If  this  fluid 
be  separated  from  the  precipitate,  and  mixed  with  excess  of  sulphuric  acid  of  60° 
after  a  couple  of  hour*,  it  will  again  become  blue.  If,  however,  it  be  left  stand- 
ing for  24  hours,  and  then  mixed  with  the  acid,  it  will  assume  a  green  colour; 
anil  after  standing  for  40  to  48  hours,  and  the  addition  of  a  strong  excess  of  acid, 
an  intense  red  will  be  obtained  after  the  liquid  has  assumed  various  intermediate 
shades.  If  the  fluid  be  allowed  to  stand  for  about  eight  days  before  the  addition  of 
the  acid,  the  red  colour  produced  will  be  brownish ;  the  same  result  will  take 
place  if  heat  be  employed  in  order  to  hasten  the  production  of  the  red  colour. 
If  wool  or  woollen  cloth  be  dipped  in  the  red  liquor  after  it  has  been  diluted  with 
water,  and  the  acid  partially  neutralized  with  water,  it  will  be  dyed  of  a  lighter 
or  darker  shade,  from  rose  coloured  to  nmaranthus,  according  as  the  bath  is  more 
or  less  concentrated,  and  the  temperature  higher  or  lower.  If  a  bath  of  liquor 
be  employed  which  has  onlv  stood  24  hours  before  the  addition  of  the  acid, 
violet  colours  will  be  obtained—  Bulletin  dc  la  Societc  Industrielle  dc  Mulhouse, 
June,  1853. 

On  the  preparation  of  a  Colouring  Matter  from  Madder  Flowers  by  means  of 
Wood  Sjiirit. — In  the  year  1851 ,  MM,  Julian  und  Koquer,  of  Sorgues,  in  the 
department  of  Vaueluse,  introduced  into  commerce  a  preparation  of  madder, 
under  the  name  of  madder  flowers,  which  met  with  an  extensive  sale,  300,000 
kilogrammes  (300  tons)  having  been  sold  during  the  year  1852.  This  substance 
is  prepared  by  stirring  up  ground  madder  in  large  cisterns,  with  cold  or  warm 
water,  in  which  any  lime  present  has  been  neutralized  by  some  acid.  The  mass  thus 
treated  is  allowed  to  How  into  a  filtering  vat;  here  it  is  allowed  to  remain  from 
one  to  five  or  six  days,  according  to  the  colours  intended  to  be  produced,  and 
according  as  it  is  intended  to  induce  a  vinous  fermentation.  After  the  vat  has 
(brained,  the  pasty  mass  is  pressed  in  a  hydraulic  press,  and  the  pressed  cakes 
dried  in  a  stove,  ground  and  packed  for  sale.  Madder  llowers  are  decidedly 
superior  to  madder,  especially  in  giving  purer  and  more  beautiful  tints  than 
ordinary  madder,  at  the  same  time  that  they  arc  equally  solid.  This  superiority 
is  owing  to  the  removal  of  sugar  mucilage,  acids,  &c.,  which,  by  uniting  with  the 
mordants,  would  injure  the  violet  tints. 

If  madder  flowers  be  treated  with  boiling  wood  spirit,  and  the  mass  filtered,  and 
a  certain  quantity  of  distilled  water  added  to  the  filtered  liquid,  an  abundant 
yellow  precipitate  is  thrown  down,  which  may  be  collected  on  a  filter  and  washed 
with  distilled  water.  Messrs.  Gcrber  and  Dollfus,  who  obtained  this  substance, 
term  it  azale,  from  azala,  an  Arabic  name  for  madder,  (probably  it  is  nothing 
more  than  alazarine).  It  is  a  shining  powder  of  u  bright  yellowish-brown  colour, 
and  has  the  same  crVeot,  as  a  dyeing  material,  as  40  times  its  weight  of  madder. 
One  litre  of  water  dissolves  only  about  1  centigramme  of  azale ;  the  solution  has 
a  slightly  yellowish  colour,  which  becomes  brownish,  and  finally  rose  red,  on 
passing  a  stream  of  oxygen  gas  through  it.  Azale  in  suspension  in  water  also 
becomes  at  first  brownish  on  exposure  to  the  air,  and  then  yields  a  red  solution, 
which  is  rendered  yellow  by  acids,  and  purplish  violet  by  alkalies.  Wood  spirit 
(rectified  and  still  retaining  a  slight  vellowish  tinge)  exerts  a  far  greater  solvent 
power  upon  the  colouring  matter  tlian  spirit  of  wine.  Messrs.  Gcrber  and 
l>ollfus  obtained  from  100  parts  of  madder  flowers  t»~5  parts  of  dry  extract, 
having  the  colour  of  yellow  catechu,  somewhat  brittle,  but  when  gently  wanned, 
soft.  When  the  partially  exhausted  residue  was  again  heated  with  boiling  wood 
spirit,  to  which  10  grammes  of  sulphuric  acid  per  litre  of  spirit  were  added, 
a  further  quantity  of  extract,  somewhat  softer  than  the  first,  amounting  to  G<55 
part*,  was  obtained.  The  residue  was  then  completely  exhausted  of  all  colour- 
nig  matter.  The  madiK  r  extract  prepared  with  wood  spirit  has  times  the 
dyeing  notion  of  the  same  weight  of  madder  flowers :  so  that  the  13  4  parts  of 
extract  obtained  from  100  parts  of  madder  llowers  ought  to  produce  the  same 
effect  as  IC7  5  of  that  substance,  (13  4  X  It  would  appear  from  tb«s  that  a 
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considerable  part  of  the  colouring  matter  of  the  madder  is  inactive  in  a  bath  pre- 
pared by  a  simple  decoction  of  madder,  for  100  lbs.  treated  with  wood  spirit  aro 
equal  to  107*5  used  in  the  ordinary  way. 

In  the  experiments  instituted  to  test  tho  dyeing  powers  of  the  wood  spirit 
extract,  it  was  first  suspended  iu  a  few  drops  of  wood  spirit  or  alcohol,  previous 
to  adding  it  to  the  water,  a  proceeding  which  is  unnecessary  if  the  pure  colouring 
nutter,  azalc,  be  employed.  About  15  per  cent  of  the  weight  of  the  extract,  of 
chalk  was  added,  to  neutralize  free  acid,  which  they  consider  to  be  formic  acid, 
derived  from  the  wood  spirit.  ,  None  of  the  precautions  which  must  be  adopted  in 
dyeing  with  the  ordinary  madder-bath  are  necessary  in  using  the  extract.  Tho 
temperature  of  the  bath  may  be  raised  or  lowered  without  influencing  the 
quality  of  the  dye;  and  if  the  bath  be  not  exhausted  it  may  be  subsequently 
employed  a  second  and  third  time,  until  the  colouring  matter  is  fully  exhausted. 
The  extract,  well  divided  and  suspended  in  water,  strongly  dyes  mordanted 
cotton  after  a  few  hours'  contact,  at  the  ordinary  temperature.  The  colours 
communicated  in  this  way,  when  dipped  for  a  few  minutes  in  warm  water, 
withstand  the  action  of  soap  and  other  finishing  operations  perfectly.  The  dyes 
produced  with  madder  extract  arc  in  general  more  beautiful  and  solid  than  those 
obtained  with  madder  or  any  of  its  products  hitherto  discovered.  This  is 
especially  the  .case  with  the  violet,  which  is  always  the  first  produced.  If  the 
quantity" of  the  colouring  matter  is  small,  compared  with  that  of  the  mordants, 
the  whole  of  it  will  combine  with  the  iron  mordant,  producing  violet,  and  none 
with  alumina  mordants.  It  would  appear  that  the  purer  the  colouring  matter 
the  greater  will  its  affinity  for  the  iron  mordant  exceed  that  for  the  alumina  one. 

Azale  may  be  sublimed,  and  theu  forms  long  needles  of  an  orange-red  colour. 
If  mordanted  cotton  t>e  introduced  into  water  containing  azale  in  suspension,  it  is 
rapidly  dyed,  even  when  the  temperature  docs  not  exceed  86°  Fahr.  The  violets 
thus  produced  is  very  bright,  and  much  more  beautiful  than  that  obtained  in  the 
ordinary  way.  The  brown  and  black  arc  perfect;  the  reds  and  pinks,  although 
beautiful  and  vivid,  are  not  quite  equal  to  the  same  colours  when  washed  with 
foap  ami  water,  &c  The  unmordantcd  ground  remains  perfectly  uncoloured, 
which  is  a  great  advantage.  All  colours  produced  by  it  perfectly  withstaud 
washing  in  soup- water,  and  the  application  of  alterants;  the  violets  are  not  in  the 
slightest  degree  changed  by  these  processes,  whilst  the  reds  and  pinks  assume  the 
most  beautiful  shades  that  can  be  desired — Me  moire  ««r  la  Garance,  par  J. 
Gerbtr  and  Ch.  Dollfus;  Bulletin  de  la  Societie  Industrielle  de  Mulhouse. 

Employment  of  Buckwheat  Straw  as  a  substitute  for  Quercitron  Bark. — Accord- 
ing to  a  communication  of  Dr.  W.  II.  Von  Kurrer,  the  straw  of  buckwheat  is 
employed  since  1852  in  many  establishments  in  Russia  for  the  dyeing  of  cotton 
varns 'and  fabrics,  as  a  substitute  for  quercitron  bark.— Pohjtccfm.  Journal,  Bd. 
J  2'J,  t.  293. 

Cheap  mtbstitute  for  Damp  Blue.— 'Sir.  Griinc  proposes  to  substitute  sulphuric 
acid  for  the  expensive  tartaric  acid,  in  the  preparation  of  damp  bine.  For  this 
purpose  great  exactness  should  be  observed  in  the  proportions  of  acid  and  salt, 
as  an  excess  of  the  former  would  iujure  the  cloth;  the  proper  proportions  would 
be,  1  lb.  of  prussiatc  of  potash,  and  222  grains  of  oil  of  vitrol,  mixed  with  from  £  to  1 
quart  of  water.  The  prussiate  should  not  be  powdered,  but  introduced  in  pieces 
about  the  size  of  a  nut  into  the  cold  dilute  acid,  and  stirred  about  until  complete 
decomposition  has  ensued,  which  takes  place  very  rapidly.  A  white  sediment  of 
fine  crystallized  sulphate  of  potash  is  deposited,  and  a  clear  greenish- vellow  solu- 
tion formed,  which,  with  the  addition  of  boiled  starch  or  dextrine,  and  the  necessary 
quantity  of  ferro-cyanidc  of  tin,  may  be  employed  for  printing,  &c. — Ibid. 

Moiie  of  usimj  Bi-sulphate  of  Soda  as  a  substitute  fur  Cream  of  Tartar  and 
Alum. — The  use  of  this  substitute  in  the  dyeing  of  woollen  goods  is  becoming 
more  general  every  day,  in  consequence  of  the  saving  of  nearly  100  per  cent, 
effected  by  it.  The  colours  in  the  preparations  of  which  it  has  hitherto  been 
employed  are  chrome-black,  chrome-brown,  grey,  all  fancy  colours,  green,  carmine, 
blue.  A  decoction  made  in  4  lbs.  of  the  bi-sulphate  has  the  same  effect  as  4  lbs. 
of  alum  and  2  11*.  of  tartar;  in  the  dyeing  of  some  colours  some  alum  is, 
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however,  still  employed.  For  every  501  bs.  of  wool  to  be  dyed  of  a  chrome-black, 
lib.  of  chromate  of  potash,  and  ^lb.  of  the  substitute  are  required.  The  wool  is 
to  be  introduced  at  a  temperature  of  11)0°  Fahr.,  then  boiled  for  50  minutes,  and 
dyed  in  a  fresh  bath  of  Brazil  wood,  containing,  according  to  the  shade,  \  to  ^lb. 
of  the  dye-wood.  To  dye  the  same  quantity  of  wool  of  a  chrome-brown,  lib.  of 
chromate  of  potash,  1^'lb.  of  substitute,  and  $lb.  of  alum  are  employed.  The 
wool  is  t>oilcd  for  one  hour,  and  then  dyed  in  a  bath  of  logwood;  or  for  a 
yellowish  brown  and  bronze  shade,  in  a  bath  composed  of  fustic,  Brazil  wood 
and  logwood  in  certain  proportions.  In  the  dyeing  of  green  some  add  alum  to 
the  substitute,  and  throw  the  substitute,  in  the  proportion  of  £lb.  to  lOIbs.  of 
wool,  directly  into  the  dye  bath,  omitting  altogether  the  previous  boiling.— 
Deutsche  Muster  zeitung,  No.  6,  1853. 

On  the  Staining  of  Horn,  especially  Horn  Combs,  Black,  by  Professor  Rudolph 
Wagner. — Comb-makers  are  in  the  habit  of  staining  the  lighter  coloured  and 
spotted  combs  black,  in  order  to  make  them  resemble  those  made  from  the 
buffalo  horn.  Hitherto  a  sort  of  matrraa,  composed  of  milk  of  lime,  washing 
soda,  and  red  lead,  has  been  used  for  this  purpose.  When  the  whole  mass  of  the 
comb  is  to  be  dyed  it  is  laid  in  this  mixture ;  but  when  it  is  to  be  merely  spotted 
black  in  imitation  of  tortoise-shell,  it  is  rubbed  upon  the  parts  to  be  stained. 
After  removal  from  the  dyeing  liquor,  they  are  washed  with  water,  to  which  a 
little  vinegar  is  sometimes  added,  dried,  and  then  polished  By  this  treatment 
the  combs  assume  a  fine  black  colour.  This  process  is  founded  upon  the 
decomposition  of  a  small  portion  of  the  horn  .substance  and  the  formation  of  snl- 
phurcts  of  sodium,  with  part  of  the  sulphur  which  exists  in  combination  with  the 
organic  matter  of  the  horn.  This  sulphuret  of  sodium  is  decomposed  as  fast  as 
formed  by  a  portion  of  the  oxide  of  lend  dissolved  by  the  lime  water,  or  by  the 
soda,  anil  black  sulphuret  of  lead  is  formed,  which  stains  the  comb.  This  process 
gives,  in  general,  very  satisfactory  results,  and  recommends  itself  by  its  great 
cheapness.  It  is,  however,  attended  with  two  disad vantages,  one  of  which  is, 
that  the  action  of  the  lime  upon  the  comb  causes  it  to  wurp,  especially  the  teeth ; 
the  other  and  more  important  is,  that  if  the  combs  are  kept  in  a  damp  place, 
especially  if  shipped  on  board  vessels,  the  sulphuret  of  lend  gradually  oxidizes, 
and  produces  sulphate  of  lead,  which  gives  rise  to  white  spots  or  stains,  and 
destroys  the  appearance  of  the  article.  Iu  order  to  remedy  these  defects,  Pro- 
fessor Wagner  proposes  to  use  a  salt  of  mercury.  But  ns  oxide  of  mercury  does 
not  appear  to  combine  with  lime,  it  cannot  be  used  in  the  same  way  as  oxide  of 
lead.  The  process  he  recommends  is  to  dissolve  4  oz.  of  mercury  in  4  oz.  of 
concentrated  nitric  acid,  and  to  dilute  the  mixture  with  lt>  oz.  of  water;  in  this 
solution  the  combs  are  to  be  steeped  for  a  night.  The  solution  is  then  to  be 
poured  off,  the  combs  washed  with  a  little  water,  which  may  be  added  to  the 
solution  poured  off,  and  then  repeatedly  washed  with  fresh  water,  until  it  ceases 
to  react  acid.  By  this  treatment  the  "combs  assume  a  reddish  tint,  or  a  fine 
brown,  if  the  mercurial  solution  be  used  in  a  concentrated  state,  and  might  there- 
fore be  employed  directly  to  produce  imitation  tortoise-shell.  The  combs  thus 
stained  red  are  to  be  introduced  into  a  solution  composed  of  £  oz.  of  sulphuret  of 

f>otnssium  (of  the  apothecaries)  in  2  lbs.  of  water,  and  allowed  to  remain  in  it 
rom  I  to  2  hours.  The  blackened  combs  are  first  washed  with  water,  then  with 
water  to  which  a  little  vinegar  has  been  added,  and  finally  with  pure  water,  and 
polished.  Although  the  staining  thus  produced  is  exceedingly  perfect  and  dur- 
able, it  does  not  penetrate  very  deeply,  and  care  must  therefore  be  taken  in  the 
polishing.  From  the  exceedingly  small  quantity  of  the  solution  of  nitrate  of 
mercury  which  suffices  to  stain  the  horn  red,  it  does  not  cost  more  to  use  it  than 
the  mixture  of  lime,  soda,  and  lead. — Pulytechnisches  Journal,  B.  exxx.  Heft  6. 
S.  420. 

French  method  of  communicating  a  beautiful  Bed  Colour  to  Horn,  by  A. 
Lindner. — The  process  employed  in  France  to  stain  horn  in  imitation  of  tortoise- 
shell,  by  which  a  fiery  red  colour  is  produced  which  is  exceedingly  agreeable  by 
transmitted  light,  is  quite  different  from  the  old  method  with  lime,  soda,  and  red 
leod,  and  from  that  recommended  by  Prof.  Wagner,  just  mentioued.  The  horn 
is  first  prepared  by  soaking  in  dilute  nitric  acid,  consisting  of  1  part  of  acid 
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and  3  of  water,  at  a  temperature  of  from  88°  to  100°  Fahr.  It  is  then  treated 
with  a  mixture  consisting  of  1  part  of  fresh  burnt  lime,  2  parts  of  carbonate  of 
soda,  and  1  part  of  wliite  lead,  for  not  more  than  from  10  to  15  minutes,  in 
order  that  the  spots  should  only  assume  a  yellowish  brown  tint  and  not  a  dark 
brown.  The  pieces  of  horn  are  now  washed  with  water,  ami  wiped  from  adhering 
moisture  with  a  cloth,  aud  introduced  into  a  cold  l«itu  consisting  of  a  decoction  of 
Brazil  wood,  marking  10°  of  Beanie's  areometer,  and  I  part  of  caustic  soda, 
marking  20°.  As  soon  as  the  colour  is  properly  developed  it  is  to  l>e  removed 
and  washed  with  water,  and  carefully  pressed  betwecu  cloths,  and  laid  aside  from 
12  to  1G  hours,  and  then  polishe<L  The  decoction  of  logwood  may  lie  made  by 
boiling  I  pound  of  the  Brazil  wood  in  2  to  3  quarts  of  water,  and  tlie  caustic  soda 
may  be  obtained  from  any  soap-l>oiler,  or  it  may  l>e  produced  by  heating  a 
solution  of  carl>onate  of  soda  to  the"  boiling  {toint,  and  adding  slacked  lime  in 
powder,  until  a  drop  of  the  liquid,  on  l»eing  filtered,  does  not  effervesce,  and 
setting  it  aside  carefully  covered  until  the  sediment  has  deposited.  If  a  little 
oxide  of  zinc  be  added  to  the  white  lead  employed  as  a  mordant,  blueish-red 
shades  will  be  obtained,  while  salts  of  tin  give  tiue  scarlet  tints.  Archil  may  be 
used  instead  of  the  dye-woods,  and  still  finer  tints  may  be  produced  with  cochi- 
neal. The  characteristic  feature  of  this  process  is  the  use  of  the  caustic  soda  in 
the  dye-bath ;  aud  this  fact  accounts  for  Prof.  Wagner  not  having  been  able  to 
succeed  in  staining  horn  with  any  vegetable  or  animal  dyeing  material. — Poly~ 
lechnisches  Centralblatt,  No.  5,  March,  1854. 


PHOTOCHAI'HY. 

Production  of  direct  positive  Photographic  Portraits  on  Cotton,  Linen,  Silk, 
The  Messrs.  Wullf,  of  Paris,  have  lately  presented  to  the  Academy  of 
Sciences  a  number  of  photographic  portraits  taken  upon  cotton,  linen,  &c,  which 
are  said  to  be  remarkable  productions,  and  not  inferior  to  those  produced  in  any 
other  wav.  They  can  be  produced  in  a  few  seconds,  and  sold  at  a  very  moderate 
price,  The  process  is  still  secret,  but  it  is  probably  done  by  impregnating  the 
tissue  with  a  solution  of  colodion  containing  iodine. — Comptes  Rendus  de  tAca- 

m   • 

In  connexion  with  these  portraits  we  may  mention  that  in  the  Dublin  Exhi- 
bitionf  there  were  several  specimens  of  printed  fabrics  produced  by  the  action  of 
light,  and  exhibited  by  Mr.  R.  Smith,  of  Blackford,  in  Perthshire.  These  were 
produced  by  imbueing  the  tissue  with  some  sensitive  substance,  and  exposing  it 
to  the  action  of  the  sun-light,  which  passed  through  a  plate  of  glass  upon  which 
were  pasted  pieces  of  black  pajicr  or  a  negative  colodion  photograph.  The 
cloth,  after  sufficient  exposure,  which  is  usually  al)Out  two  to  twenty  minutes,  is 
then  removed  in  order  to  fix  the  irnag^.  Thu:i,  for  example,  a  white  pattern  may 
be  produced  upon  a  blue  ground  by  employing  solutions  of  citrate  or  tartrate  of 
iron  and  prusstatc  of  potash,  the  pattern  l>cing  fixed  by  washing  in  a  very  dilute 
solution  of  sulphuric  acid;  this  is  a  variety  of  the  cyanotype.  Brown  and 
chamois  may  be  produced  by  a  solution  of  bichromate  of  potash,  the  excess  of  the 
salt  upon  the  parts  not  acted  upon  by  the  light  being  afterwards  washed  away,  or 
by  washing  them  with  acetate  of  lead  a  yellow  ground  may  1*  formed.  The 
metallic  substances  thus  fixed  upon  the  cloth  may  then  be  made  to  serve  as 
mordants,  and  all  shades  of  red,  yellow,  purple,  blue",  green,  &c.,  produced. 

Photographic  Printing  and  Engraving. — Bcavierc  proposes  to  obtain  copies  of 
letters,  &c,  by  covering  a  glass  plate  with  n  varnish,  aud  then  engraving  upon 
the  rarnish  the  subject  to  be  copied  in  the  same  way  as  is  usually  practised  for 
etching.  This  glass  plate  is  then  used  as  a  negative  photograph,  a  sheet  of  pre- 
pared paper  l>eiug  placed  l>chind  the  glass  plate,  against  which  it  is  evenly  pressed 
by  means  of  a  partially  filled  air  bag.  On  exposure  to  the  light  the  paper  will  be 
acted  upon  underneath  the  parts  from  which  the  varnish  had  been  removed  by  the 
graver.  After  sufficient  exposuro,  the  letters  on  the  paper  are  fixed  in  the  usual 
way.  This  is  simply  an  application  of  a  process  invented  by  M.  Narcisse  Halieres, 
a  painter  of  Montpclier,  and  described  by  him  under  the  name  of  diaphonous 
engraving,  and  by  which  some  beautiful  photographic  etchings  have  been  pro- 
duced.—Le  Genie  Industrie  I,  Jan.  1864,  p.  42. 
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Vitrification  of  Photographs  upon  Albumenized  Glass. — M.  Plant  has  made  a 
very  pretty  application  of  photography,  which  will,  no  doubt,  find  many  orna- 
mental application*.  If  a  negative  photograph  upon  albumenized  glass  bo 
exposed  to  a  gradually  increasing  heat  until  it  becomes  red  hot,  the  albumen  will 
l>e  destroyed  and  the  picture  will  become  positive  by  reflection,  and  that  with  a 
power  and  brilliancy  that  is  quite  remarkable.  The  picture  will  be  formed  by  the 
pure  silver,  which  will  adhere  with  such  force  to  the  glass  that  it  may  be  polished 
without  injury.  If  the  picture  in  this  state  be  exposed  to  the  action  of  hydro- 
fluoric acid  it  will  etch  the  glass  wherever  it  is  not  protected  by  the  metallic 
silver;  perhaps  it  would  also  be  possible  to  strengthen  the  lines  of  silver  by  a 
further  deposition  by  electrical  means,  and  thus  produce  a  plate  from  which  a 
matrix  might  be  taken  which  would  yield  impressions  like  an  ordinary  copper- 
plate If  instead  of  heating  the  glass  plate  to  redness,  it  be  heated  until  the  glass 
softens,  and  the  surface  undergoes  semi-liquefaction,  the  picture  will  sink  into 
the  glass  without  suffering  any  injury,  and  will  liccome  covered,  to  a  certain 
extent,  with  a  varnish  of  glass;  the  picture  will,  so  to  say,  be  placed  between  two 
surfaces  of  glass,  and  thereby  lose  a  portion  of  its  sharpness;  nevertheless,  a  very 
delicate  sketch  is  obtained,  which,  by  using  a  positive  picture,  may  perhaps  serve 
for  church  and  other  ornamental  windows,  as,  without  doubt,  they  would  admit 
of  being  painted  in  the  ordinary  way.  —Moigno's  Cosmos,  Revue  F.ncyclopcdiquc% 
T.  iii.  p.  331. 

INVENTIONS  AND  PROCESSES  CONNECTED  WITH  FOOD,  AGRICULTURE,  AND  RURAL 

ECONOMY. 

Best  method  of  Storing  Corn  in  magazines  for  several  gears. — Carrier  and 
Bobierre  propose  to  store  corn  in  large  quantities  in  great  closed  wooden  chests 
lined  with  thin  sheet  zinc,  the  joinings  l>eing  all  soldered.  It  should,  however,  be 
first  dried  at  a  gentle  temperature  not  exceeding  120°  to  150°  Fahr.,  which  would 
be  sufficient  to  nearly  destroy  all  insects.  And  after  being  introduced  into  tho 
great  chest  a  stream  of  cnrlionie  acid  gas  should  lie  introduced  into  the  bottom,  so 
as  to  drive  out  the  air  through  a  pipe  in  the  top,  which  may  then  be  closed.  The 
gas  might  be  made  with  chalk  or  oil  of  vitriol,  as  in  making  soda  water,  or  by 
forcing  a  current  of  air  through  a  furnace  tilled  with  red  hot  coke.  Corn  may  bo 
preserved  in  this  way  without  suffering  the  slightest  change,  for  more  than  ten 
vears,  and  at  a  very  t  rifling  cost.— Journal  der  LandwirthschaftlichenFabrikenkunde, 
Bd.  V.  Heft  p.  G,  179. 

Zeilithoid  or  Beerstone. — A  very  curious  brittle  substance,  of  a  yellowish  brown 
colour,  jiacked  in  wooden  boxes  lined  with  tin  foil,  was  exhibited  in  the  German  de- 
partment cf  the  Great  Exhibition  of  1831,  under  the  name  of  Bier  stein  or  beerstone. 
This  substance  was  first  made  by  a  Mr.  Kietsch,  steward  of  a  Count  Leo  Von 
Kasumowski,  in  Moravia,  and  consists,  apparently,  of  ordinary  wort,  boiled  with 
hops,  and  concentrated  into  an  extract,  with  the  addition  of  a  quantity  of  sugar, 
and  then  poured  into  these  boxes,  where  it  is  preserved.  It  dissolves  in  water,  and  on 
being  fermented,  yields  a  very  palatable  l»eer,  which,  although  it  cauuot  be  equal 
to  lieer  brewed  in  the  ordinary  way,  would,  undoubtedly,  yield  an  excellent  sub- 
stitute in  remote  districts,  where  beer  cannot  be  made  by  the  usual  method.  It 
seems  specially  adapted  for  use  in  long  voyages,  and  would  indeed  be  a  real  luxury 
ou  board  ships.  A  company  is  now  working  it  on  a  large  scale  at  Bomisch-Ru- 
doletz,  in  Moravia,  and  have  already  supplied  orders  from  Loudon,  Havre, 
Hamburgh,  and  even  from  New  York.  A  Mr.  Moore  has  lately  taken  out  a 
patent  in  England  for  a  similar  manufacture,  and,  strange  to  say,  no  mention  is 
made  of  the  original  invention.  It  appears  to  us,  that  tins  system  of  appropria- 
tion is  a  disgrace  to  the  commerce  of  Great  Britaiu. — Ganeinnutzige  Wochens- 
chrift,  No.  3,  1».">3. 

On  the  relative  Values  of  different  kinds  of  Meat  as  Food,  by  Marchal  of  Calvi. — 
M.  Marchal  took  20  gramme.*  of  the  muscles  of  the  pig,  ox,  sheep,  calf,  und  hen, 
which  contained  neither  sinews,  or  cellular  tissue,  or  adhering  fat,  except  what 
naturally  exists  between  the  muscular  fibres,  and  dried  them  in  a  water  bath  for 
several  days,  and  thus  ascertained  the  loss  which  each  sustained  by  dedication. 
The  following  are  his  results  in  100  parts 
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First  Experiment.  Second  Experiment. 


Solid  Matter. 

"Water. 

<  * — 

Solid  Matter. 

Water. 

.    2945   .  . 

.    70-55  . 

.    .    3025    .  . 

.  69-75 

.    27  70   .  . 

.    72  30  . 

.    .    2750   .  . 

.    72  50 

Wether  Mutton 

.    26  55   .  . 

.    73  45  . 

.    .    26-35   .  . 

.   73  05 

Chicken  .    .  . 

.   26  35   .    .  . 

73  65  . 

.    .    26-30   .  . 

.  7370 

Veal  .... 

26-00   .  . 

.    74  00  . 

.    .   25*55    .  . 

.   74  45 

According  to  lhe?e  number*  we  should  arrange  the  meats  in  the  following  order 
of  their  relative  nutritive  power*:  —  pork,  beef,  mutton,  chicken,  veal.  This 
order  is,  however,  not  the  true  one,  because  the  leanest  meat  contains  a  certain 
amount  of  fat,  and  because  this  substance  is  not  so  important  an  article  of  food  as 
the  pure  muscles,  it  is  necessary  to  ascertain  how  much  a  certain  quantity  of  meats 
contain,  before  we  can  judge  properly  of  its  relative  nutritive  value.  M.  Marchal 
accordingly  treated  the  dried  flesh  with  ether,  to  dissolve  out  the  fat,  and  obtained 
the  following  results : — 

Fat  soluble  in  ether.  rure  mosclc  insoluble  in  ether 

Beef   2  54    24  95 

Chicken  140  24-87 

Pork    5-97    24  27 

Mutton   2  96    23  38 

Veal   2-87    22-67 

The  last  table  shows  that  the  true  order  should  be,  beef,  chicken,  pork,  mutton, 
and  veal,  a  result  which  experience  confirms.  (It  may,  however,  be  remarked, 
that  there  is  considerable  difference  between  the  same  kind  of  meat  derived  from 
different  animals,  and  that  the  same  amount  of  two  different  kinds  of  beef-broth, 
both  containing  the  same  amount  of  water,  may  have  very  different  nutritive 
values.  Further  investigations  are  required  upon  this  point.)—  Comptes  rendus  de 
tAcademie,  1852,    No.  16. 


Art.  VII. — Bulletin  of  Industrial  Statistics. 

COST  OF  PRODUCING  IRON  IN  SCOTLAND  COMPARED  WITH  THAT  IN  SILESIA  AND 
WITH  THE  MOST  IMPROVED  ST8TEM  OF  CHARCOAL  8MELTINO  ON  THE  CON- 
TINENT. 

One  of  the  chief  harriers  to  the  introduction  of  free  trade,  or  at  least  of  o  greater 
approach  to  it,  in  France  nnd  Germany,  has  been  the  fenr  of  destroying  the  iron 
trade  of  those  countries,  which  is  very  "considerable— that  of  France  having  been, 
in  1846,  522>,0O0  tons,  and  being  now  perhaps  not  far  from  one  million  of  tons; 
while  that  of  Prussia  in  1851  was  348,000  tons.  As  it  is  not  probable  that  so 
important  a  branch  of  industry  will  be  sacrificed  in  cither  country,  the  only  way 
in  which  free  trade  can  arrive  will  be  by  removing  the  necessity  for  protection ; 
that  is,  by  introducing  such  improvements  into  the  manufacture  as  will  lower  the 
cost  of  production  to  the  standard  of  Great  Britain.  The  following  facts  may 
help  to  show  whether  such  is  possible  or  not : — 

According  to  the  Mining  Journal,  No.  821,  p.  237,  for  1851,  the  average  cost  of 
producing  one  ton  of  common  Scoteh  pig  iron  in  that  year  was  as  follows : — 

32  cwts.  of  calcined  ironstone  (black  or  clay  band),  and  contain-  £  a  A 

ing  62-5  per  cent  of  iron,  at  12s.  per  ton            ...          ...  0  19  2 

45  cwts.  of  coal,  at  As.  per  ton      ...          ...          ...          ...  0  9  0 

16  cwts.  of  cinders,  at  )$.  6d.  per  ton          ...          ...          ...  0  13 

7  cwts.  of  limestone,  at  3s.  6<l  per  ton        ...          ...          ...  0  13 

Labour  at  the  smelting  works       ...          ...          ...          ...  0  3  3 

Sundries,  inclusive  of  horses         ...  ...  ...  ...  020 

Interest  nj>on  capital  (4)20,000  for  a  furnace,  inclusive  of  all  other 

outlay  at  the  smelting  works  and  mine)    0  3  4 

Total  ...        ...        ...     jei  19  3 


Digitized  by  Google 


158  Journal  of  Industrial  Progress.  [Mat, 

According  to  Mr.  Eck  (Inspector  of  Smelting  Works  in  Silesia)  and  Mr. 
Chnchul  (Machinist),*  the  average  cost  of  producing  one  ton  of  iron  in  Scotland, 
as  calculated  from  the  average  cost  of  the  raw  materials  employed  at  the  chief 
works,  is  as  follows : — 

£    j.  d. 

85  cwts.  of  calcined  ironstone  (black-band,  supposed,  on  an  ave- 
rage, to  contain  ,*i7  per  cent,  of  iron),  at  1U*.  per  ton       ...       0  17  6 
2  tons  5  cwts  of  splint  coal,  at  3s.  Sd.  per  ton  ...  ...       0   8  3 

10  cwts.  of  limestone,  at  4s.  Gd.  per  ton       ...  ...  ...       0   2  3 

|-  of  small  coal,  at  Is.  Gd.  ...  ...  ...  ...       0  11^ 

Labour  at  the  furnace     ...  ...  ...  ...  ...       0  10 

Interest  upon  capital,  wear  and  tear  of  furnaces  and  blast  appa- 
ratus, and  sundry  expenses,  usually  reckoned  in  Scotland  at 
6s.  per  ton  ...         ...         ...  ...         ..  ...      0   6  0 

Total  cost  of  one  ton  of  Scotch  pig  iron    ...  ...    £116  l£ 

In  many  of  the  German  iron  works,  from  the  smallncss  of  the  furnaces,  the 
superior  quality  of  the  iron,  (which  fetches  a  much  higher  price  than  the  commoner 
kinds  of  British,  and  especially  Scotch  iron,)  joined  with  a  considerable  protection, 
the  economy  of  working  was  not,  up  to  a  late  period,  carried  to  the  same  extent 
as  in  France,  and  now  to  a  considerable  extent  in  Great  Britain.  The  average 
cost  of  production  in  Germany  of  coke  pig  iron  approximates  very  closely  to  that 
established  with  great  care  at  the  furnaces  of  the  Kouigshiittc,  in  Upper  Silesia, 
and  which  may  be  thus  stated : —  £«.«/. 
Ore  •••         •••  X  0 

Coal    ...  ...  ...  1     X  o* 

Lime       ...          ...          ...          ...          ...       0  1  104 

Small  coals           ...         ...         ...         ...      0  5  2| 

Wages     ...          ...          ...          ...          ...       0  3  li 

Wear  and  tear,  management,  interest  upon  capital,  kO  11  1( 

£3    4  6 

Silcsian  iron  would  thus  appear  to  cost,  according  to  the  first  of  the  preceding 
estimates,  XI  5s.  Sd.  more  than  Scotch  iron;  or  £\  8*.  4A</.  according  to  the 
second ;  or  64  per  cent,  and  7o  per  cent,  respectively.  In  the  Scotch  estimates, 
the  coal  is  reckoned  at  cost  price  at  the  mines,  the  latter  being  supposed  the  pro- 

Eerty  of  the  proprietor  of  the  iron  works ;  whilst  in  the  German,  on  the  other 
and,  the  coal  is  calculated  at  the  usual  selling  price.  By  allowing  for  this  dif- 
ference, the  German  estimate  will  be  reduced  to  the  extent  of  10s.  \0d. ;  that  is, 
one  ton  of  pig  iron  will  cost  in  Sik'sia  £2  13s.  Sd.,  or  14s.  ;>d.  more  than  Scotch 
pig,  according  to  the  first  estimate;  and  17s.  Ghd.  according  to  the  second;  or  36 
per  cent,  and  48  per  cent,  respectively.  A  considerable  reduction  could  be  effected 
in  the  item  of  management,  which,  according  to  the  preceding  estimates,  is  nearly 
double  as  much  in  Silesia  as  in  Scotland,  if  the  trade  increased  so  as  to  enable  the 
works  to  be  increased.  The  iron  works  of  the  latter  have  generally  twice,  and 
sometimes  four  times,  as  many  furnaces  as  those  in  the  former,  and  each  of  these 
is  also  generally  capable  of  producing  pcrhups  four  times  as  much  iron ;  hence 
the  greater  expense  under  the  head  of  management  in  Silesia.  Several  other  im- 
provements may  also  be  introduced  so  as  to  lower  the  expenses  of  working,  such 
as  an  improved  method  of  removing  the  cinder,  the  substitution  of  machinery  for 
hand  labour  in  lifting  the  ore  to  the  top  of  the  furnaces — a  method  which  is  very 
generally  practised  with  small  furnaces — the  better  economising  of  the  waste 
gases,  &*c.  Another  item  to  be  also  taken  into  account  is  the  superior  quality  of 
the  German  iron,  and  the  greater  loss  sustained  in  rcmelting  Scotch  pigs,  from 
the  adhering  coarse  moulding  sand.  Summiug  up  all  the  deductions  which  may 
be  thus  made,  it  is  probable  that  iron  can  be  produced  with  coke  in  the  coal  dis- 


*  Zeittchrifl  fur  das  Berg  Hutten,  und  Salinenwesen  in  den  Preussischen  Staale 
—Herautgeyeben  von  R.  V.  Curnall    Bd.  1,  Lief  2. 
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trictt  of  Germany,  and  in  certain  of  those  of  France,  for  £2  10*.;  bnt  it  is  very 
improbable  that  it  can  ever  be  made  as  cheap  as  in  Scotland,  from  the  co-existence 
of  certain  circumstances  there  which  scarcely  exist  anywhere  else.  Iron  cannot, 
however,  be  made  in  other  parts  of  Great  Britain  as  cheaply  as  in  Scotland;  and 
it  is  probable  that  the  average  cost  of  producing  one  ton  of  pig  iron  of  the  same 
quality  is  fully  as  high,  if  not  higher,  in  England,  than  what  we  have  just  set 
down  as  the  miuimum  cost  in  Germany.  From  these  calculations  it  would  appear 
that  German,  and  we  may  add,  French,  coke  made  iron  will  very  soon  be  in  a 
position  to  compete  upon  equal  terms  with  that  of  Great  Britain. 

Let  us  now  see  how  the  case  stands  with  regard  to  charcoal  iron.  Instead 
of  giving  the  results  obtained  at  any  particular  iron  works,  we  shall  quote  the 
opinion  of  perhaps  the  best  authority  in  Europe  upon  the  subject,  M.  Leplay.* 
From  the  most  elaborate  calculations,  founded  upon  the  prcscut  working  of  iron 
in  Styria  and  Carinthia,  he  has  come  to  the  conclusion,  that  by  a  proper  cultiva- 
tion of  the  forest,  which  should  be  iu  the  hands  of  the  iron  master,  the  economical 
production  of  the  charcoal,  and  the  most  improved  system  of  smelting,  &c,  the 
cost  of  producing  one  ton  of  charcoal  pig  iron,  would  not  be  more  than  £2  18«.  3grf., 
as  is  seen  from  the  following  statement : — 

£  i. 

50  cwts.  of  Ironstone  at  8s.  4$d.  per  ton,      ..  ...         ...    1  0 

5  cwt  of  Flux  (limestone)  at  2s.  4$d.  per  ton,  ...         ...    0  0 

23  cwt  of  Charcoal,  at  10*.  2i</.  per  ton,      ...         ...  ...    12  1 

Wages,  calculated  upon  the  basis  of  a  weekly  production  of  271 

cwts.  of  pig  iron,        ...         ...         ...  ...         ...    0    1  9J 

General  Expenses — management,  wear  and  tear,  rent,  sundries,  &c    0   8  6 
Interest  upon  Capital,  including  land,  at  10  ¥  cent  upon  £27,750    0  4  5^ 

Cost  of  1  ton  of  Charcoal  Pig  Iron,       ...  ...  £2  18  8$ 

This  scarcely  exceeds  the  average  cost  of  producing  one  ton  of  superior  coke 
iron  in  England,  notwithstanding  the  cheapness  of  fuel,  and  the  other  unexampled 
advantages,  as  an  iron  producing  country,  which  Great  Britain  enjoys.  There  is, 
therefore,  sufficient  margin  left  for  improvement,  to  enable  the  continental  iron 
master  to  produce  iron,  whether  with  coke  or  with  charcoal,  at  a  cost  sufficiently 
low  to  compete  unprotected  with  British  iron. 

The  same  observations  apply  with  equal  force  to  the  manufacture  of  bar  iron 
from  charcoal  pig  iron.  According  to  Leplay,  the  following  table  may  be  con- 
sidered to  represent  the  cost  of  makiug  one  ton  of  charcoal  bar  iron,  if  the  manu- 
facture be  carried  on  upon  the  best  principles: — 

25*19  cwts.  of  Charcoal  Pig  Iron,  at  2s.  lid.  per  cwt 
49-8  cwts.  of  Dried  Wood,  at  7*.  2|rf.  per  ton, 
^^ages,  ...  ...  ...  ...  ...  ... 

General  Expenses, — management,  wear  and  tear,  &c. 
Interest  upon  Working  Capital,  and  Capital  sunk  in  forest  land, 

at  10  per  cent  on  £06,000,      ...  ...  ...         ...    0  14  54, 

£6   9  !ty 

or  if  we  deduct  the  sum  allowed  for  interest  upon  capital,  the  cost  of  producing 
one  ton  of  charcoal  bar  iron  would  be  £5  14s.  104d.,  a  sum  below  which  the  price 
of  English  bar  iron  has  hitherto  rarely  sunk,  and  to  which  it  will  scarcely  again 
fall,  with  the  increased  price  of  fuel  in  every  part  of  Great  Britain. 

THE  CUTLERY  MANUFACTURE  AT  SHEFFIELD,  IN  ENGLAND,  AND  AT  SOLI NC EN,  IN 

GERMANY. 

Most  of  our  readers  are  perhaps  aware  of  the  unrivalled  facilities  possessed  by 
Sheffield,  for  the  manufacture  of  cutlery,  principally  owing  to  the  organization 
of  the  workshops,  and  the  division  of  labour.  In  the  manufacture  of  the  single 
article  of  table  knives,  700  persons  are  employed  in  the  forging,  900  in  the  grind- 
ing and  polishing,  and  1,300  with  the  preparation  and  putting  on  of  the  handles. 

*  Annales  des  Mines,  1853.   Tome  III.,  p.  463. 
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There  arc  more  than  3,000  persons  engaged  in  the  mannfacturc  of  pen  and  pocket 
knives,  who  work  up  nearly  £100,000  worth  of  materials,  of  whom  250  to  300 
arc  smiths,  500  grinders,  and  perhaps  2,500  men  and  hoys  employed  in  the  other 
operations.  In  the  making  of  razors,  there  are,  it  is  said,  no  less  than  1G0  smiths 
engaged,  (two  to  each  anvil);  and  900  males,  und  200  females,  in  the  manufacture 
of  scissors.  The  quantity  of  ivory  and  dcers'  horn  used  for  knife  handles  is 
enormous,  140  to  150,000  lbs.  of  the  former,  and  perhaps,  500,000  lbs.  of  the 
latter.  The  enormous  extent  of  this  cutlery  branch  of  the  Sheffield  trade,  enables 
nil  the  most  recent  improvements,  especially  in  machinery,  to  be  rapidly  intro- 
duced, and  a  most  perfect  division  of  labour  to  be  adopted;  and  if  to  these 
advantages  we  mid,  that  Sheffield  is  situated  in  the  midst  of  a  coal  and  iron 
district,  it  will  at  once  be  admitted,  that  there  are  few  localities  in  the  world  in 
a  position  to  produce  cutlery  to  compete  in  price  or  in  quality  with  that  town 
and  its  neighbourhood.  Nevertheless,  it  has  found  a  rival  in  Solingen  and  the 
neighbouring  villages  of  Grafrath,  Wald,  &e.  The  system  of  manufacture  followed 
in  those  localities  is  different  from  that  of  Sheffield ;  there  are,  properly  speaking, 
no  workshops  provided  with  tools,  and  let  to  the  workmen  with  the  necessary 
power,  where  an  article  can  l>c  made  from  its  first  stage,  until  it  is  finished  There 
is,  however,  as  perfect  a  system  of  division  of  labour ;  the  iron  or  steel  is  given 
out  to  the  smiths  who  forge  the  articles  at  their  own  workshops,  for  which  they 
find  all  the  necessary  tools ;  the  forged  pieces  are  then  given  to  another  set  of 
workmen,  who  file  them,  then  to  a  third,  who  grind  them,  and  so  on,  until  the 
last  set  finish  them.  It  is,  in  fact,  a  domestic  manufacture,,  with  this  advantage, 
that  the  merchant  or  undertaker  having  considerable  interest  in  the  improvement 
of  the  articles,  and  in  the  cost  of  producing  them,  endeavours  as  far  as  possible  to 
bring  the  best  machinery  and  processes  into  use  iu  the  district 

Several  articles  can  now  be  produced  much  cheaper  at  Solingen  than  at 
Sheffield,  as,  for  example,  scissors.  All  articles  of  this  class,  whether  wrought 
or  cast,  with  the  single  exception  of  the  very  cheapest  kind  of  half- raw  cast  iron 
scissors,  which  arc  made  in  Sheffield  at  4*.  per  gross  or  4d.  per  dozen,  are  now 
extensively  made  at  Solingen,  and  sold  at  lower  prices  than  they  can  be  made  at 
in  England.  The  better  the  quality  of  the  scissors  is,  the  greater  is  the  difference 
of  price  between  those  of  British  and  German  manufacture;  in  some  cases  this 
even  reaches  one-half  in  favour  of  the  latter;  the  consequence  is,  that  the  British 
manufacturers  have  l>ccn  driven  by  the  German  from  all  foreign  markets,  and 
even  a  considerable  importation  now  takes  place  into  Great  Britain  itself  for 
home  consumption.  It  is  proper  to  remark,  that  this  great  difference  in  favour 
of  the  German  Scissors  docs  not  arise  from  inferior  quality  or  finish,  for  in  this 
respect  they  are  fully  equal  to  anything  of  the  kind  produced  in  England. 

The  lower  and  middle  qualities  of  table,  pen,  and  pocket  knives,  especially 
those  used  in  parts  of  America  and  the  East  Indies,  &c,  are  now  also  produced 
at  a  slightly  lower  price  than  in  England,  and  considerable  orders  for  exportation 
are  now  sent  by  British  houses  to  the  Solingen  manufacturers.  Another  article 
in  which  the  (icrman  cutler  has  the  advantage  in  price  over  the  British  is  the 
large  sabre-like  knives  or  matehcts  used  for  cutting  down  the  sugar  cane,  and  for 
other  purjK>scs  in  the  West  Indies,  South  America,  und  along  the  west  coast  of 
Africa.  From  4,000  to  5,000  boxes,  of  ten  dozen  each,  are  now  annually  exported 
from  Solingen,  chiefly  upon  orders  from  English  houses. — KarL  Karmarsch  in 
Amtl.  Bericht  uber  die  Londoner  Ausstclluny  iii.  ThL  *.  4. 

COST  OP  OBTAINING  AN  ACT  OF  INCORPORATION  FOR  A  TRADING  COMPANY  IN  THE 

UNITED  STATES. 

In  the  United  States,  where  every  species  of  manufacturing  industry  is 
carried  on  by  the  system  of  partnership  en  commandite,  and  where  the  greatest 
facilities  arc  afforded  for  the  formation  of  such  companies,  the  expenses  of  incor- 
poration arc  marvellously  low.  Mr.  Whit  worth  mentions  one  instance  where 
the  capital  of  the  company  was  600,000  dollars  (£  120,000),  and  the  expenses 
of  the  act  of  incorporation  only  50  cents,  or  2s.  Id. ! !  We  recommend  this  im- 
portant fact  to  the  attention  of  those  who  follow  the  trade  of  law-making. — See 
nhittcorth's  report  on  the  Aew  York  Industrial  Exhibition. 
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Art  I. — Industrial  Education.  No.  III. — On  Societies  for  the  Promo- 
tion and  Encouragement  of  Industrial  Arts,    By  the  Editor. 

If  there  be  any  one  proposition,  npon  the  truth  of  which  we  could  reason- 
ably hope  that  an  unanimous  opinion  would  prevail  in  Ireland,  it  is  undoubt- 
edly that  our  industry  wants  encouragement,  and  the  natural  resources  of 
the  country  require  to  be  properly  developed.  How  this  is  to  be  done  is 
quite  another  matter,  and  one  too  upon  which  much  diversity  of  opinion 
no  doubt  prevails.  Without  discussing  the  individual  merits  of  each  of 
the  many  ways  in  which  industry  might  be  promoted,  we  may  assume  that 
special  education  is  at  least  one  of  the  most  potent  agents.  We  have  al- 
ready on  two  occasions  brought  this  subject  under  the  notice  of  our  readers. 
In  the  first  instance,*  we  alluded  to  the  principles  upon  which  the  higher 
schools  for  industrial  education  should  be  founded;  and  in  the  second  in- 
stance* we  gave  a  brief  account  of  the  progress  of  agricultural  education  in 
Ireland ;  and  we  now  purpose  to  follow  up  the  subject  by  some  remarks 
upon  the  influence  which  societies,  acting  as  the  collectors  and  distributors 
of  information  amongst  the  manufacturing  class,  stimulating  by  prizes  in- 
ventions of  various  kinds,  and  encouraging  by  their  judicious  approval  all 
such  inventions,  or  the  introduction  of  new  branches  of  manufacture,  would 
exercise  on  our  material  progress. 

Although  at  first  sight  it  may  appear  strange  that  we  should  consider  a 
society  of  the  kind  alluded  to  as  an  educational  institution ;  yet  a  little  re- 
flection will  show  that  a  properly  organized  one,  which  would  confine  its 
functions  to  the  realizing  of  possible  and  rational  results,  would  be  in  truth 
an  adult  school,  whero  men  may  learn  all  the  most  recent  information  con- 
cerning their  business,  and  be  taught  how  to  apply  it  to  the  best  ad- 
vantage. 

That  every  thing,  however,  depends  upon  the  organization,  is  shown  bj 
the  little  profit  which  has  hitherto  been  derived  from  the  many  societies 

•  Vide  Journal  of  Industrial  Progress,  No.  II.,  February,  1£5*. 
t  Ibid,  No.  IV.,  April,  1854. 
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which  have  been  founded  ostensibly  for  the  promotion  of  industry  in  Ire- 
land, contrasted  with  the  results  which  have  followed  the  labours  of  analo- 
gous institutions  elsewhere.  Our  societies  may  be  divided  into  two 
distinct  classes,  the  one  established  for  rational  and  attainable  objects, 
but  which,  with  few  exceptions,  have  neglected  those  objects;  and  the 
second,  those  which  have  undertaken  impossible  and  absurd  tasks,  which 
of  course  could  not  be  performed.  In  both  cases  the  results,  so  far 
as  the  promotion  of  Irish  industry  is  concerned,  have  been  trifling. 
And  yet  had  several  of  the  societies  of  the  first  class  been  properly 
organized,  and  their  functions  limited  to  practical  objects,  a  great  im- 
impulse  might  havo  been  given  to  our  manufactures.  With  the  view  of 
directing  attention  to  the  importance  of  establishing  such  a  society,  or  of 
remodelling  some  existing  one,  which  would  be  the  more  desirable  course, 
we  shall  state  what  we  would  consider  to  be  the  objects,  for  the  carrying 
out  of  which  such  a  society  would  be  beneficial.  Before  laying  down  our 
own  plan,  it  will  be  useful  to  state  in  a  few  words,  the  constitutions  of 
some  of  those  societies  established  elsewhere  for  similar  objects,  whoso 
labours  have  been  successful,  in  order  that  our  readers  may  have  the  mate- 
rials of  comparison  which  would  enable  them  to  form  a  proper  judgment  on 
the  matter. 

Among  all  such  societies,  the  first  place  undoubtedly  belongs  to  the 
Societe  d*  Encouragement  pour  V Industrie  Nationals  of  France,  not  alone 
from  its  extent,  and  the  vast  influence  which  it  has  exercised  upon  French 
industry,  but  because,  like  all  French  institutions  connected  with  human 
progress,  it  has  a  cosmopolitan  character,  which  renders  it  in  some  respect 
the  centre  of  industrial  information  for  Spain,  Italy,  and  even  for  Western 
Germany  and  Holland. 

The  Society  of  Encouragement  was  founded  in  1 802,  and  has  since  then 
carried  out  its  objects  with  undiminished  activity,  and  with  considerable 
success.  These  objects  are  limited  and  may  be  summarized  as  follows:  1, 
to  encourage  all  inventions  and  improvements  in  the  useful  arts  by  means 
of  prizes  and  medals;  2,  to  institute  experiments  and  trials  in  order  to  test 
the  value  of  new  processes,  or  to  solve  important  questions  connected  with 
the  industrial  arts;  3,  the  publication  of  a  fortnightly  journal  containing  the 
reports  of  the  committees  of  the  society  upon  all  inventions,  processes,  or 
other  methods,  upon  which  the  decision  of  the  society  is  asked,  and  a 
succinct  account  of  all  useful  discoveries  made  in  connection  with  industry 
in  France  or  elsewhere;  4,  the  providing  of  scholarships  for  deserving 
pupils  in  the  schools  of  arts  and  manufacture,  and  in  veterinary  and  other 
colleges;  and  5,  the  annual  distribution  of  medals  to  such  workmen  and 
foremen  in  agricultural  and  manufacturing  establishments,  as  have  distin- 
guished themselves  by  their  good  conduct  and  by  their  talents. 

The  funds  of  the  society  are  altogether  derived  from  the  annual  sub* 
scriptions  of  the  members,  each  of  whom  pays  36  francs  (£1  9s.)  To  be- 
come a  member  of  the  society,  one  mnst  be  first  proposed  by  a  member, 
then  admitted  by  the  council,  and  lastly  by  the  society.  The  privileges  of 
members  are,  to  receive  a  copy  of  the  journal  free,  no  matter  where  they 
may  reside,  and  to  attend  and  vote  at  all  the  meetings  of  the  society. 
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These  meetings  are  of  two  kinds — general  meetings  of  the  whole  society, 
and  meetings  of  the  administrative  council.  The  former  are  held  twice  in 
the  year,  one  in  each  session.  The  object  of  the  one  which  takes  place 
during  the  first  session,  is :  1 ,  to  lay  before  the  society  a  resume  of  its  la- 
bours for  the  preceding  year,  which  is  done  by  the  secretary,  and  of  the  re- 
ceipts and  expenses  by  the  committee  of  finances  and  the  censors;  2,  the  re- 
newal of  the  conncil  of  administration ;  and  3,  the  distribution  of  medals  of 
encouragement.  The  general  meeting  which  takes  place  during  the  second 
session  is  devoted  to  the  distribution  of  prizes.  The  meetings  of  the  adminis- 
trative council  are  held  twice  in  the  month,  and,  as  we  have  before  stated,  the 
members  have  the  right  to  attend  and  take  part  in  the  deliberations  and 
votes. 

These  meetings  are  perhaps  the  most  important  feature  of  the  society, 
and  the  one  which  is  of  most  interest  to  us.  The  proceedings  consist  of 
the  reading  of  the  reports  of  the  committees  upon  some  improvement  in  in- 
dustry or  some  new  branch  of  trade;  also  the  reading  of  communications 
upon  similar  subjects,  and  the  presentation  of  pamphlets  and  books,  and 
the  discussion  of  any  matters  of  interest  contained  in  them ;  and  the  ex- 
hibition of  specimens  of  new  raw  materials,  or  the  products  of  new  manu- 
factures, &c 

The  journal  which  is  published  under  the  title  of  Bulletin  de  la  Societe 
d1  Encouragement,  may  be  considered  to  be  the  minutes  of  those  meetings. 
It  consists  of  two  sheets  quarto,  with  two  or  more  plates  of  machinery, 
&c,  engraved  in  the  highest  style  of  art.  The  articles  consist:  1,  of  the 
reports  of  the  committees,  and  the  memoirs  adopted  by  the  administrative 
council,  a  resume  of  the  proceedings  of  each  meeting,  and  extracts  from  the 
correspondence  of  the  society;  2,  notices  of  every  thing  done  elsewhere 
which  may  interest  the  commerce  and  the  industry  of  the  conntry;  3,  ori- 
ginal articles  consisting  of  extracts  from  industrial  travels  or  voyages,  dis- 
sertations upon  scientific  subjects  bearing  upon  industry,  notices,  memoirs, 
documents  and  statistics  relative  to  French  or  foreign  commerce,  descrip- 
tions of  new  or  littlo  known  machinery,  &c.  &c  Tho  journal  forms  at  the 
end  of  the  year  a  large  volume  illustrated  with  about  40  plates,  representing 
the  most  important  inventions  and  improvements  in  machinery  effected  du- 
ring the  year.  The  52  volumes  already  published,  form  a  complete  ency- 
clopedia of  the  progress  of  the  arts,  during  the  first  half  of  the  present  cen- 
tury. 

The  administrative  council  consists  of  a  president,  two  vice-presidents,  a 
secretary,  and  two  assistant  secretaries,  a  treasurer,  and  two  censors,  seven 
committees,  namely,  finance,  mechanical  arts,  chemical  arts,  economical 
arts,  and  fine  arts,  applied  to  industry,  agriculture,  and  commerce.  Each 
committee  consists  of  eight  or  nine  ordinary  members,  and  one  or  more  ad- 
joint and  honorary  members;  there  is  also  a  series  of  honorary  officers,  con- 
sisting of  those  who  have  held  the  office  the  year  previous.  The  functions 
of  each  committee  is  to  examinei  nto  the  nature  and  merits  of  each  inven- 
tion and  process  submitted  for  the  consideration  of  the  society,  and  to  re- 
port upon  them.  The  report  is  usually  drawn  up  by  one  member  in  the 
name  of  the  whole  committee,  who  then  alter  it  if  necessary,  and  approve 
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of  it  before  its  submission  to  the  whole  administrative  conncil.  If  ap- 
proved of  by  that  body,  and  by  the  members  of  the  society  present  at  its 
meeting,  the  report  is  printed  in  the  journal,  and  illustrated  where  neces- 
sary at  the  expense  of  the  society.  These  reports  are  usually  documents 
of  great  ability,  and  the  system,  which  may  be  said  to  be  peculiarly 
French,  is  one  which  might  everywhere  bo  imitated  with  advantage. 

To  perform  such  functions,  it  is  needless  to  say,  that  the  members  com- 
posing the  council  must  be  superior  men,  and  such  is  always  the  case, 
nearly  every  distinguished  man  of  science  in  Paris  is  a  member  of  one  of 
its  committees,  and  from  the  same  rank  is  chosen  its  president  and  other 
officers.  For  example,  the  president  for  the  past  year  was  M.  Dumas,  the 
celebrated  chemist,  the  secretary  was  M.  Charles  Dnpin,  one  of  the  most  dis- 
tinguished men  of  France  in  applied  science,  and  the  two  adjoint  secretaries 
were  M.  Combes,  Inspector- General  of  mines,  and  professor  to  the  school 
of  mines,  and  0:1c  of  the  best  writers  on  that  subject  in  Europe,  and  M. 
Peligot,  professor  of  chemistry  to  the  Conservatoire  des  Arts  et  Metiers,  and 
veri6cator  of  assays  to  the  mint,  and  a  man  of  high  position  as  a  chemist. 
The  committee  of  finance  consists  of  bankers,  solicitors,  government  officers 
connected  with  the  administration  of  finances,  and,  in  fact,  all  men  qualified 
to  fill  the  office  from  their  education  and  pursuits.  The  committee  of 
mechanical  arts  consists  of  members  of  the  civil  engineering  corps  (Ponts 
et  Chaussce*),  machinists,  manufacturers,  mining  engineers,  and  mathema- 
ticians. The  committee  of  chemical  arts  is  composed  of  some  of  the  most 
distinguished  cultivators  of  that  branch  of  science  in  France,  of  whom  it  is 
only  necessary  to  mention  the  names  of  M.M.  Payen,  Balard,  Freray, 
Cahours,  Bussy,  Salvctat,  &c.  The  same  observations  apply  to  all  the 
other  committees,  the  members  of  which  are  carefully  selected,  not  for 
their  rank  in  life,  their  fortune,  or  any  other  accidental  circumstance,  but 
for  their  especial  qualifications  for  the  duties  to  be  performed. 

It  is  no  wonder,  therefore,  that  the  public  attach  great  importance  to 
the  opinions  expressed  in  the  reports  of  such  a  society,  upon  the  new 
inventions  or  processes  brought  under  its  notice,  and  that  manufacturers 
should  be  so  anxious  to  submit  their  processes  and  products  for  its  judg- 
ment. Every  invention  which  has  been  made  the  subject  of  a  favourable 
report  by  the  society,  is  sure  to  find  a  ready  reception  among  manufac- 
turers, and  to  have  its  merits  fairly  tested.  To  the  poor  inventor,  and  the 
greater  number  are  invariably  so,  this  is  of  immense  consequence,  as  it 
introduces  him  at  once  to  the  large  manufacturers  who  would  be  likely  to 
employ  his  invention;  and  here  we  may  mention  another  function  of  the 
society  which  we  forgot  to  state  above:  namely,  of  assisting  such  poor 
discoverers  and  inventors  to  secure  patents  as  may  not  have  the  money  to 
do  so  themselves. 

The  prizes  proposed  by  the  Society  of  Encouragement  refer  chiefly  to 
such  improvements  and  inventions  as  would  be  of  great  public  benefit, 
especially  those  connected  with  the  great  branches  of  national  industry, 
the  introduction  of  new  ones,  the  utilizing  of  hitherto  useless  sub- 
stances, &c 

The  next  of  these  societies  which  we  shall  notice,  is  the  London  Society 
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of  Arts,  as  it  was  one  of  the  earliest  formed,  having  been  founded  so  long 
ago  as  the  year  1754,  although  only  incorporated  by  charter  in  the  year 
1 847>  This  society  consists  of  a  president,  a  council,  composed  of  a  num- 
ber of  vice-presidents  and  other  members,  a  number  of  committees,  of  which 
we  shall  speak  presently,  and  the  ordinary  members.  The  following  is  tho 
rule  of  the  society  relative  to  the  admission  of  members : — 

u  Candidates  for  admission  as  members  must  be  proposed  and  recommended  by 
not  less  than  three  Members  of  the  Society,  one  at  least  from  personal  knowledge, 
according  to  a  form  in  which  the  name,  rank,  profession  or  business,  and  usual 
place  of  residence  of  the  Candidate  must  be  distinctly  stated.  Ladies  arc  eligible 
as  Members.  The  paper  thus  signed  will  be  read  at  a  General  or  Ordinary  Meet- 
ing of  the  Society,  and  be  afterwards  hung  up  in  the  Society's  room  until  the  se- 
cond following  meeting,  when  the  Candidate  will  lie  balloted  for.  The  Annual 
Subscription  of  every  Member  is  not  less  than  Two  Guineas,  payable  in  advance, 
and  commences  from  the  quarter  day  next  preceding  the  date  of  election.  Any 
Member,  by  a  payment  of  not  less  than  Twenty  Guineas,  may  at  any  time  com- 
mute his  annual  subscription.  Foreigners  and  nersons  not  residing  in  Great 
Britain  may  become  Corresponding  Members,  without  payment  of  any  subscrip- 
tion, if  proposed  and  elected  in  the  usual  manner." 

The  privileges  of  a  member  arc:  1,  to  be  present  at,  and  to  take  part  in  the 
proceedings  of  all  the  ordinary  meetings  of  the  society,  and  to  introduce  two 
visitors  at  such  meetings;  2,  to  be  present  and  vote  at  all  general  meetings 
of  the  society;  3,  to  have  personal  free  admission  to  all  the  society's  exhi- 
bitions; 4,  to  receive  a  copy  of  the  weekly  journal  of  the  society,  or  of  any 
other  work  in  which  its  transactions  or  proceedings  may  be  published  by 
the  society  subsequently  to  his  election,  and  to  the  use  of  tho  library ;  and 
5,  to  introduce  any  number  of  friends  to  inspect  the  models,  paintings,  and 
works  of  Art,  in  the  society's  house. 

The  objects  of  the  society  are  well  defined  by  their  charter — 

"  For  bestowing  pecuniary  and  honorary  rewards  for  meritorious  works  in  the 
various  departments  of  tho  Fine  Arts,  for  discoveries,  inventions,  and  improve- 
ments in  agriculture,  chemistry,  mechanics,  manufactures,  and  other  useful  arts  ; 
for  the  application  of  such  natural  and  artificial  products,  whether  of  home,  colo- 
nial, or  foreign  growth  and  manufacture,  as  appear  likely  to  afford  fresh  objects  of 
industry,  and  to  increase  the  trade  of  the  realm  by  extending  the  sphere  and 
operations  of  British  commerce." 

These  objects  are  carried  out  chiefly  in  three  differeut  ways.  First,  by 
means  of  33  standing  committees,  each  composed  of  three  members,  and 
which  may  be  classified  under  five  heads;  1,  raw  materials;  2,  machinery;  3, 
textile  fabrics;  4,  metallic,  vitreous,  and  ceramic  manufactures;  and  5,  Fine 
Arts.  Secondly,  By  weekly  meetings  at  which  papers  are  read  on  some  of 
the  subjects  relating  to  inventions,  improvements,  discoveries,  and  other 
matters  connected  with  the  arts,  manufactures,  and  commerce  of  the  coun- 
try; and  afterwards  the  merits  of  the  communication  are  fully  and  freely 
discussed.    Thirdly,  by  occasional  exhibitions. 

The  different  communications  sent  to  the  society  are  submitted  to  the 
several  special  committees  appointed  for  the  class  of  subjects  to  which  they 
belong,  and  according  to  the  reports  of  these  bodies  the  society  is  guided  in 
reference  to  the  granting  of  the  rewards.  Formerly  the  society  published 
transactions,  in  which  were  published  these  communications  in  full,  illus- 
trated with  the  necessary  engravings;  and  a  more  valuable  repertory  of 
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facts  connected  with  improvements  in  the  various  branches  of  industry 
scarcely  exists.  It  now  publishes  a  weekly  journal,  containing  the  reports 
of  its  proceedings,  a  resume  of  the  papers  read  at  its  meetings,  and  of  tho 
discussions  thereon,  and  the  correspondence  of  the  society  upon  various  in- 
teresting subjects  connected  with  its  objects. 

A  chief  function  of  the  standing  committees  is,  to  suggest  from  time  to 
time  a  list  of  desiderata  in  manufacturing  industry,  for  the  supplying  of 
which  the  society  would  grant  premiums.  In  order  to  give  our  readers  an 
idea  of  the  subjects  included  iu  the  most  recent  of  these  lists,  and  which 
may  be  considered  in  the  light  of  a  key  to  industrial  progress,  we  shall 
give  the  desiderata  in  textile  fabrics  and  allied  manufactures: — 

"  An  essay  on  wools ;  the  manner  of  rearing  and  feeding  the  sheep,  and  im- 
provement in  preparing  the  material  for  use.  2,  A  more  economic  method  of  cm- 
ploying  gold  and  silver  in  woven  fabrics.  8,  An  account  of  improvement*  in  tho 
method  of  transferring  the  pattern  from  the  original  design  to  the  cards  of  tho 
Jacquard  loom.  4,  The  successful  application  of  some  means  (a*  electricity,  for 
instance)  for  producing  ornamental  designs  in  woven  fabrics,  which  shall  be 
cheaper  and  easier  of  application  than  those  at  present  employed.  5,  An  account 
of  the  methods  at  present  practised  in  France  for  dvcing  and  dressing  morocco 
leather.  6,  The  l>est  mode  of  dressing  kid  and  calfskins  for  the  upper  leather  of 
boots;  the  improvements  required  arc  strength  of  the  grain,  and  a  good,  firm, 
black  dye.  7,  The  production  of  paper,  either  wholly  or  in  part  from  new  materials, 
such  materials  not  being  more  costly  than  those  now  used.  8,  The  best  essay  on 
the  preparation  of  paper  for  Iudia  and  hot  climates  generally.  9,  The  best  method 
of  colouring  paper  in  the  pulp  with  indigo,  and  with  greens  of  various  hues,  the 
colours  not  liable  to  be  affected  by  gas.  10,  Improvements  in  the  manufacture  of 
transparent  paper.  11,  The  l>est  method  of  glazing  paper  in  the  web.  11.  A 
method  for  more  thoroughly  siring  machine-made  paper  with  animal  size.  13, 
The  invention  of  a  means  of  copying  letters  by  which  the  inconvenience  at  present 
attending  the  use  of  the  'style'  may  be  obviated,  and  both  the  original  and  the 
copy  shall  be  permanent.  14,  An  account  of  recent  improvements  in  the 
manufacture  by  steam  power  of  carpeting  whether  Brussels  velvet-pile,  or  terry, 
especially  of  processes  by  which  the  warp-threads  arc  coloured  to  form  the  pattern 
before  weaving;  also  for  the  application  of  new  materials  in  the  manufacture,  uniting 
durability,  economy,  and  elegance  of  design.  15,  The  best  method  of  finishing  the 
edges  of  machine-made  bobbin  lace  (in  imitation  of  pillow  lace),  so  as  to  supersede 
the  use  of  a  separate  pearl  edge  usually  sewn  on.  16,  Improvements  in  tho 
manufacture  of  embroidery  by  machinery,  so  that  the  productiou  may  more  closely 
resemble  that  now  made  by  hand.  1 7,  A  ready  mode  of  taking  casts  of  the  feet, 
which  may  be  used  as  lasts  for  making  boots  and  shoes." 

The  exhibitions  of  the  society  are  of  three  kinds:  1,  exhibitions  of  inven- 
tions, or  a  collection  of  articles  that  have  been  invented,  patented,  or 
registered,  during  the  twelve  months  next  preceding;  2,  exhibitions  of  select 
specimens  of  British  manufactures  and  decorative  Art;  3,  special  exhi- 
bitions either  of  the  pictures,  drawings,  sketches,  and  studies  of  an  eminent 
contemporary  artist;  or  of  some  branch  of  illustrative  Art,  as  wood  engrav- 
ing, chromo-lithography,  &c 

This  sketch  of  the  constitution  of  the  Society  of  Arts  will  be  sufficient  to 
show  how  admirably  it  is  organized  for  carrying  out  its  objects;  and  we 
may  further  mention,  as  a  more  striking  proof,  that  hitherto  its  influence 
upon  the  progress  of  English  manufacturing  industry  has  been  very  con- 
siderable. Many  of  the  most  important  improvements  effected  in  machi- 
nery, and  in  mechanical  and  chemical  processes)  made  during  the  past  half 
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century,  have  been  more  or  less  connected  with  that  society,  as  its  Transac- 
tions amply  show.  Many  also  of  the  new  and  important  vegetable  and 
animal  raw  materials  introduced  into  commerce  during  the  same  period, 
have  been  chiefly  recommended  to  the  public  through  its  instrumentality. 
More  recently  the  society  has  taken  up  many  questions  connected  with  the 
social  condition  of  the  working  classes,  with  education,  &c  In  connection 
with  the  subjects  just  mentioned,  we  must  here  allude  to  a  new  and  useful 
function  which  the  society  has  assumed.  It  has  endeavoured  to  unite  with 
itself  all  the  local  institutions  throughout  England,  for  the  purpose  of  dif- 
fusing the  recent  information  which  it,  as  a  great  central  metropolitan  in- 
stitution, has  such  facilities  of  acquiring,  through  these  channels,  to  every 
part  of  the  country.  The  union  is  effected  upon  the  basis  of  the  most  per- 
fect security  to  the  continued  independence  of  the  institutions,  and  the  free- 
dom of  their  self-government.  This  system  of  union  is  of  considerable 
benefit  to  the  local  institutions,  which  are  enabled  to  get  books  and  journals 
at  a  considerable  reduction  of  price,  through  the  medium  of  the  society; 
while  the  latter,  in  turn,  is  in  a  position  to  acquire  a  considerable  amount  of 
valuable  local  information,  upon  the  condition  of  trade,  &c. 

rhere  are  several  provincial  societies  in  France  organized  upon  the  plan 
of  the  Socike  d  Encouragement,  the  best  known  of  which  is  the  Industrial 
Society  of  Mulhause  (Societe  IndustrieUe  de  Mulhause),  a  society  which,  for 
the  importance  of  its  labours,  and  the  journal  which  it  publishes  {Bulletin 
de  la  Socike  IndustrieUe  de  Mulhause)  is  scarcely  inferior  to  any  society  in 
Europe.  It  receives  no  aid  whatsoever  from  the  state,  and  was  even  very 
recently  refused  any  assistance  by  the  government  towards  endowing  the 
school  of  design  which  bad  been  established  under  its  patronage.  Never- 
theless, it  has  since  contrived  to  build  a  handsome  edifice  for  the  purpose, 
at  an  expense  of  £2,000  (50,000  francs),  end  its  school  is  now  in  the 
most  flourishing  condition.  And  yet  Mulhouse  is  a  town  of  only  20,000 
inhabitants! 

Every  little  state  in  Germany  has  now  its  society  for  the  promotion  of 
industry  or  Oewerbevereint  all  of  which  arc  to  a  great  extent  on  the  plan 
of  that  of  Paris,  and  need  not  therefore  be  further  alluded  to.  One  im- 
portant feature  of  all  these  societies  is  the  publication  of  a  journal,  which, 
in  addition  to  the  papers  read  by  the  society,  gives  extracts  from,  and 
sometimes  entire  translations  of,  the  most  important  memoirs  contained  in 
foreign  journals.  Our  own  pages  can  testify  to  the  usefulness  of  many  of 
these  societies,  by  the  copious  extracts  which  we  have  made  from  their 
journals  in  our  notices  of  recent  improvements  of  manufactures.  The 
extraordinary  progress  in  all  branches  of  industry  which  Germany  has 
made  in  recent  times,  is  owing  in  a  great  degree  to  the  action  of  these 
associations,  and  chiefly  to  the  information  which  they  have  been  the 
means  of  spreading  among  the  manufacturers  of  their  respective  states. 
Every  fact  of  the  slightest  interest  which  comes  into  the  public  domain  in 
any  part  of  the  world  is  known  in  a  few  months  through  every  part  of 
Germany.  How  different  in  this  country  1  Unless  in  the  case  of  trades 
in  which  large  capital  is  embarked,  such  as  that  of  linen,  there  is  no  means 
whatever  by  which  an  Irish  small  manufacturer  or  tradesman  may  becomo 
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acquainted  with  any  improvement  or  invention ;  for  even  onr  direct  inter- 
course with  other  countries  is  too  limited  to  influence  our  condition  to  any 
great  extent. 

Since  the  decline  of  Holland  from  her  former  rank  as  a  commercial 
nation,  she  too  has  found  herself  Isolated  to  some  extent  from  the  intel- 
lectual and  industrial  life  of  other  countries.    But  fortunately  for  Holland, 
it  is  an  independent  nation,  and  has  still  that  vitality  of  self-existence 
which  exists  not  in  a  soulless  province  like  Ireland.    It  has  accordingly 
determined  to  remedy  that  isolation  by  the  establishment  of  an  Interna- 
tional Society  of  Industry,  Agriculture,  and  Commerce  (Vereeniging  voor 
Volksvlijt).   The  aim  of  this  society  is  to  establish  a  direct  connection 
between  practical  men  connected  with  industry  both  in  Holland  and  in 
foreign  countries,  and  to  introduce  and  diffuse,  without  the  least  delay,  all 
foreign  discoveries  that  may  come  to  its  knowledge.    To  effect  these 
objects  it  has  established: — 1.  A  permanent  exhibition  of  all  raw  materials 
and  manufactured  products  which  may  be  sent  to  it,  and  which  may  be 
considered  suitable.    2.  The  society  takes  upon  itself  the  charge  of  order- 
ing, receiving,  and  forwarding,  or  taking  upon  consignment,  all  objects 
interesting  to  the  industry  of  Holland,  which  may  be  asked  from  or  offered 
to  it.    3.  The  society  will  give  advice  and  information  in  reply  to  any 
inquiry  addressed  to  it  respecting  agriculture,  industry,  and  commerce. 
4.  It  takes  charge  of  demands  for  patents,  and  assists  in  every  possible 
way  inventors  to  obtain  patents.    5.  The  society  will  conduct  the  sale  of 
all  machines,  &c  sent  for  exhibition,  the  charges  being  made  as  low  as 
possible.    6.  The  society  sends  to  their  resident  correspondents  through- 
out the  kingdom  such  objects  as  may  be  of  special  interest  and  importance 
for  each  locality.    7.  It  has  also  formed  a  collection  of  journals  and 
periodical  works  relating  to  agriculture,  commercel  and  industry,  and  espe- 
cially of  those  which  are  scarce  and  difficult  to  be  had;  from  which 
extracts,  with  the  requisite  drawings,  are  made  for  a  reasonable  fixed 
remuneration.    8.  The  society  awards  premiums  for  all  important  objects 
sent  to  it ;  and  are  prepared  to  make  exchanges  of  samples,  drawings,  and 
models,  &c,  with  other  societies  or  institutions.    9.  And  finally,  the 
society  endeavours  to  establish  a  correspondent  in  every  commercial  and 
manufacturing  district  of  importance  throughout  the  world,  who  will  main- 
tain a  correspondence  with  it  relative  to  all  improvements,  &c,  connected 
with  manufactures,  and  will  forward  to  it  all  pamphlets,  tracts,  books,  &c, 
bearing  upon  the  objects  of  the  society;  and  who  will,  when  required,  pur- 
chase specimens  of  raw  and  manufactured  produce,  machines,  &c,  and 
forward  them  to  Holland. 

The  three  societies  to  which  we  have  called  our  readers'  attention  have 
each  their  peculiar  merits;  but  perhaps  a  society  on  the  plan  of  the 
Societe  (T  Encouragement  of  Paris,  slightly  modified,  so  as  to  include 
certain  functions  borrowed  from  the  other  two,  would  be  the  best  adapted 
to  the  circumstances  of  Ireland. 

Now  the  Royal  Dublin  Society,  which  has  hitherto  confined  its  industrial 
labours  to  agriculture,  if  we  except  the  triennial  exhibitions  which  have 
beeu  productive  of  so  much  good,  might  very  easily  so  enlargo  its  functions 


Digitized  by  Google 


1 85  4 .]       Societies  for  the  Encouragement  of  Industrial  Arts.         1 69 


as  to  become  a  society  of  this  kind.  And  in  doing  so  it  would  not  depart 
in  the  slightest  degree  from  the  spirit  of  its  charter,  but,  on  the  contrary, 
carry  ont  more  effectually  the  original  intentions  of  its  founders.  With  the 
increased  funds  which  it  is  probable  will  now  be  at  its  disposal,  it  has  an 
opportunity  of  conferring  the  most  important  benefits  upon  the  country,  at 
the  same  time  that  it  will  establish  further  claims  upon  it  for  support.  If 
sufficient  real  patriotism  exist  in  it,  free  alike  from  the  bias  of  clique  and 
of  party,  and  anxious  alone  for  the  welfare  of  the  country,  the  requisite 
modification  in  its  organization  would  be  effected  before  six  months. 

Hitherto,  the  intellectual  energies  of  this  country  have  been  almost  en- 
tirely exhausted  in  the  contemptible  and  purposeless  strife  of  parties;  and 
even  the  little  which  has  been,  or  even  is  now  devoted  to  its  legitimate  ob- 
ject, is  frittered  away  in  numerous  small  societies  and  cliques,  incapable  from 
their  insignificance  of  effecting  the  slightest  good.  If  all  our  intellectual 
force  could  be  concentrated  into  two  great  bodies ;  one  devoted  to  abstract 
science,  and  the  other  to  practical  subjects,  science  would  be  promoted, 
trade  and  commerce  increased,  and  the  character  of  the  country  raised. 
The  functions  of  the  first  belong  to  the  Royal  Irish  Academy,  whilst  that 
of  the  latter  may,  and  ought  to  be,  fulfilled  by  the  Royal  Dublin  Society. 
In  the  hope  that  it  may  accept  this,  the  noblest  mission  it  could  carry  out, 
we  would  respectfully  suggest  to  its  members  a  plan  of  organization,  which, 
if  adopted,  would  render  the  society  far  more  powerful  than  hitherto, 
and  make  it  a  truly  great  national  institution. 

We  would  propose  that  the  real  work  of  the  society  be  carried  on  by  eight 
committees,  elected  annually,  in  addition  to  those  which  might  be  necessary 
to  perform  the  other  duties  entrusted  to  the  society.  Each  of  those 
committees  should  have  special  charge  of  a  separate  department  of 
industry,  say  as  follows: — 1,  raw  materials;  2,  machinery;  3,  products 
and  processes  of  mechanical  manufactures;  4,  products  and  processes 
of  chemical  manufactures;  5,  agriculture,  and  subjects  connected  with 
botany  and  natural  history,  not  included  under  raw  materials;  6,  com- 
merce; 7,  social  improvements;  and  8,  Fine  Arts  applied  to  industry. 
The  functions  of  these  committees  would  be  chiefly  as  follow: — I,  to 
suggest  subjects  for  premiums ;  2,  to  prepare  reports  upon  the  nature  and 
merits  of  every  improvement  or  invention  submitted  to  the  society,  and 
upon  communications  sent  in  to  compete  for  the  premiums  offered — the 
reports  to  be  read  at  the  meetings  of  the  society;  3,  to  decide  upon  the 
best  means  of  carrying  out  experiments  or  investigations  which  would  be 
of  service  to  the  industry  of  the  country.  As  the  duties  here  assigned  to 
the  committees  presuppose  high  qualifications  on  the  part  of  the  members 
of  them,  it  is  almost  unnecessary  to  say  that  such  bodies  should  be  com- 
posed of  all  the  eminent  men  in  the  country,  both  scientific  and  practical, 
and  not  of  men  selected,  as  is  usually  the  case  in  Ireland,  for  their  mere 
social  position  or  wealth,  and  without  the  slightest  regard  to  their  quali- 
fications for  the  duties  to  be  performed.  The  duties  here  assigned  to  the 
committees  already  indicate  the  objects  which  we  would  propose  the  society 
should  carry  out,  and  which  we  shall  now  proceed  to  summarize. 
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I.  One  of  the  leading  objects  of  the  society  should  be  to  select  subjects 
which  it  would  be  desirable  to  have  public  attention  specially  directed  to, 
and  to  offer  premiums  for  their  investigation  or  solution.  Generally 
speaking,  the  subjects  for  which  such  prizes  might  be  offered  would  be 
included  in  some  of  the  following  categories: — 1.  For  the  discovery  of 
new  mines  of  lead,  copper,  &c,  deposits  of  potter's  clay  fit  for  the  manu- 
facture of  earthenware,  or  of  any  other  mineral  substance  of  use  in  the 
arts.  2.  For  the  successful  working  of  any  of  these  mineral  materials.  3. 
For  the  successful  introduction  into  Ireland  of  any  branch  of  industry  not 
hitherto  carried  on  there.  4.  For  all  inventions  and  improvements  effected 
in  any  branch  of  industry;  or  the  introduction  of  any  new  raw  material  of 
home  or  foreign  origin,  as  a  substitute  for  those  previously  employed.  5. 
For  the  best  essays  upon  the  nature  and  sources  of  the  different  raw 
materials  employed  in  those  branches  of  manufacture  carried  on  in  Ireland; 
upon  the  processes  of  manufacture  adopted  in  other  countries;  upon  the 
different  branches  of  manufacture  which  might  be  advantageously  intro- 
duced into  this  country;  and  upon  commercial  law  and  other  questions 
bearing  upon  commerce,  social  improvements,  and  applied  Art,  &c. 

II.  The  appointment  of  commissions  to  investigate  special  questions  of 
immediate  utility  to  the  country. 

III.  Annual  exhibitions  of  all  the  raw  materials  discovered;  the  inven- 
tions and  improvements  effected  in  manufactures,  and  the  best  specimens 
of  the  produce  of  certain  manufactures  made  in  Ireland  during  the  year. 
Also  an  exhibition  of  the  best  productions  in  design  and  ornamental  and 
illustrative  Art 

IV.  The  collection  of  statistics  and  other  information  connected  with 
the  trade  and  commerce  of  Ireland 

V.  The  union  of  all  the  local  institutions  of  Ireland,  for  the  better  pro- 
motion of  the  objects  of  alL 

VI.  The  appointment  of  correspondents  in  all  the  chief  seats  of  in- 
dustry and  commerce  in  Europe  and  America,  whose  business  it  would  be 
to  communicate  anything  of  importance  relating  to  trade  and  commerce. 

VII.  The  organization  of  a  fund  to  found  free  burses  for  the  education 
of  sons  of  workmen  of  promising  talent ;  to  assist  inventors  in  perfecting 
and  securing  their  inventions;  and  to  relieve  such  inventors  as  may  have 
fallen  into  poverty. 

VIII.  The  holding  of  fortnightly  or  monthly  meetings  for  the  reading 
of  all  communications,  reports  of  committees,  essays,  &c,  and  their  full 
discussion. 

All  important  communications,  valuable  essays,  and  the  reports  of  the 
committees,  might  be  published  after  each  meeting  of  the  society ;  and  a 
short  abstract  of  the  discussion  might  also  be  prepared,  containing  all  the 
information  of  any  importance. 

Such  appears  to  us  to  be  the  field  in  which,  at  the  present  time,  the 
greatest  results  in  Industrial  Education  may  be  attained  in  this  country, 
and  such  are  the  measures  which  appear  to  us  to  be  at  the  present  time 
eminently  practicable,  even  with  the  small  means  Ireland  now  possesses.  It 
is  impossible  within  our  necessary  limits  to  do  more  than  poiut  out  shortly 
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the  best  examples  for  the  emulation  of  those  of  oar  countrymen  who 
seriously  and  disinterestedly  desire  to  serve  this  nation,  and  the  applica- 
tion of  those  examples  to  existing  circumstances.  It  will  be  for  our 
readers  to  undertake  something  towards  the  speedy  realization  of  some- 
what at  least  of  what  has  been  done  in  this  department,  and  is  doing  in 
almost  every  country  around  us. 


Art.  II.— Ob  the  uses  to  which  Turf  might  be  applied  in  Ireland.   No.  L 

Turf  Paper. 

In  no  part  of  Europe,  of  the  same  extent,  could  we  perhaps  find  so  largo  an 
area  of  country  covered  with  peat  bogs  as  in  Ireland.  And  further,  these 
bogs  are  amongst  the  deepest,  and  the  turf  which  they  yield  probably  the 
best,  that  is  found  anywhere.  Yet  how  little  have  we  availed  ourselves  of 
this  immense  wealth  of  fuel  1  With  the  exception  of  its  use  for  domestic 
purposes,  and  in  a  very  few  factories,  no  successful  effort  has  yet  been 
made  in  Ireland  to  make  turf  the  basis  of  any  extensive  manufacture,  save 
the  attempt  now  being  made  to  obtain  a  number  of  substances  from  the 
products  of  its  distillation,  such  as  paraffine,  wood  spirit,  &c.  If  that  pro- 
ject succeeds  it  will  undoubtedly  grow  into  a  great  branch  of  industry, 
but  it  would  be  premature  to  say  anything  further  of  it  here,  as  we  purpose 
devoting  a  good  deal  of  space  to  that  subject  in  an  early  number. 

It  is  when  we  look  to  other  countries  that  we  aro  able  to  discover  our 
own  shortcomings.  Whilst  we  follow  the  rude  and  uusystcmatic  mode  of 
turf-cutting,  practised  from  time  immemorial,  and  produce  a  fuel  far  dearer 
than  coal  imported  from  England  and  Scotland,  we  can  see,  not  only 
an  immense  manufacture  of  bricks  carried  on  in  Holland  with  turf,  and 
alum  works,  breweries,  bakeries,  and  many  other  factories,  both  in  France 
and  Germany,  using  no  other  fuel,  but  even  a  considerable  manufacture  of 
wrought  iron,  arms,  and  general  hardware  carried  on  with  it.  But  it  is 
not  alone  by  these  countries,  in  which  turf  has  long  since  been  employed 
as  a  fuel,  that  we  are  outstripped.  Three  or  four  years  ago  no  one  used 
turf  in  Sweden,  and  many  perhaps  did  not  believe  that  it  could  be  em- 
ployed. Wood  has,  however,  been  growing  scarcer  and  dearer  every  year 
in  Sweden,  and  at  length  people  bethought  themselves  of  turf,  and  accord- 
ingly the  government  sent  persons  to  the  countries  where  turf  is  used,  to 
collect  information  respecting  the  best  manner  of  using  it;  and  so  well 
have  they  taken  advantage  of  the  knowledge  thus  gathered  together,  that 
already  they  have  left  us  far  behind.  Why  should  this  be  so?  Surely  it 
is  we  who,  having  the  more  bogs,  ought  to  lead  the  way  in  all  improve- 
ments connected  with  the  utilization  of  peat,  and  convert,  what  are  now 
merely  centres  of  disease  and  demoralization,  and  refrigerators  of  the 
surrounding  country,  into  sources  of  employment  and  wealth. 

A  great  deal  might  really  be  done  with  our  peat  bogs  if  attention  was 
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concentrated  for  some  time  upon  them.  Scarcely  a  month  passes  without 
some  project  being  formed  connected  with  the  utilization  of  peat ;  we  have 
in  fact  merely  to  select,  all  trouble  of  invention  is  saved  ns.  The  stock  of 
projects  already  on  hands  is  so  large  and  so  varied,  that  it  would  bo  very 
much  better  to  endeavour  to  carry  a  few  of  them  out,  rather  than  attempt 
to  add  to  their  number.  Many  of  them  are  no  doubt  worthless,  but  many 
may  also  prove  of  considerable  value,  either  directly  or  as  suggestive  of 
further  improvements.  There  is,  for  example,  the  idea  of  making  paper 
from  turf,  which  we  have  more  than  once  alluded  to  in  this  journal,  and 
which  it  appears  is  now  being  successfully  carried  out  in  more  than  one 
place  on  the  Continent. 

The  energy  and  perseverance  displayed  by  some  of  our  manufacturers  in 
developing  the  process  of  making  straw  paper,  and  the  perfect  success 
which  has  attended  their  efforts,  is  a  sufficient  guarantee  that  if  some  of 
them  could  be  induced  to  turn  their  attention  to  that  of  making  turf  paper, 
our  turf  bogs,  from  being  fringed  with  misery  and  starvation,  would  soon  be 
surrounded  by  the  fruits  of  industry.  In  the  hope  that  some  one  may 
scizo  upon  the  idea  and  embody  it  in  a  factory,  we  shall  mention  what  de- 
gree of  success  has  attended  similar  attempts  made  elsewhere. 

Turf  bogs  of  a  considerable  extent  and  thickness,  and  very  generally  of 
ligneous  character,  are  found  in  many  parts  of  Piedmont.  This  peculiar 
quality  of  the  turf  appears  to  have  first  suggested  its  use  as  a  material  for 
paper  making,  and  accordingly  a  number  of  trials  were  instituted  at  Turin, 
which  appear  to  have  been  remarkably  successful.  From  these  experi- 
ments we  learn  that  certain  kinds  of  turf  may  enter  into  the  composition 
of  paper,  to  the  extent  of  from  80  to  90  per  cent.,  and  into  that  of  mill- 
board even  to  95  per  cent.  The  other  materials  employed  in  addition  to 
the  turf  were  indiscriminately  old  ropes  or  bagging,  and  the  bark  of  the 
mulberry.  The  ecouomy  of  using  turf  instead  of  the  materials  now  em- 
ployed is  stated  to  be  fully  50  per  cent.* 

In  Germany  also,  successful  experiments  have  been  made  within  the 
last  few  months  of  the  same  kind.  Mr.  Keller,  of  Kuhnheide,  in  the 
Saxon  Erzgebirge,f  has  manufactured  some  excellent  paper  of  low  qualities 
from  fibrous  or  flow  peat,  which  possessed  considerable  strength,  aud  hat1, 
a  sort  of  fatty  feel,  which  appears  to  render  them  particularly  well  adapted 
to  form  packing  paper  for  certain  goods.  Even  so  far  back  as  1 838,  Mr. 
L.  Piette,  in  a  small  book  which  he  published  at  Cologne,  upon  the  differ- 
ent indigenous  substances  from  which  paper  might  be  made,  showed  that 
a  good  common  paper  might  be  produced  from  the  upper  layer  of  fibrous 
turC  From  his  statements  it  would  appear  that  lOOIbs.  of  turf  would 
only  yield  25 lbs.  of  paper,  but  this  proportion  would  no  doubt  vary  very 
considerably.  But  even  assuming  that  dry  turf  only  produced  one-fourth  of 
its  weight  of  paper,  it  would  still  be  the  cheapest  material  that  could  be 
employed.  On  the  edge  of  a  large  bog  turf  can  be  readily  had  iu  large 
quantities  for  2s,  0a\  per  ton ;  so  that  the  raw  material  of  one  ton  of  paper, 

•  Annalcs  du  Commerce  Extcricur,  Jan.,  1  $54.  (Official  Publication  of  the 
French  Minister  of  Agriculture,  Commerce,  and  Public  Works.) 
t  Polytechnische  Centralhallo,  1854.  p.  46. 
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exclusive  of  a  little  scutching  waste  or  other  strong  fibre  to  give  strength, 
conld  be  had  for  10s. 

The  process  of  manufacture  of  the  turf  paper  resembles  in  many  respects 
that  now  followed  for  making  straw  paper.  The  peat  is  first  thoroughly 
washed,  to  separate  all  the  earthy  matter  from  the  fibrous  portion ;  the  lat- 
ter is  then  put  into  a  strong  caustic  lye,  where  it  is  allowed  to  soak  for 
twenty-four  hours.  It  is  then  removed  and  placed  for  about  four  hours  in 
a  bath  of  weak  hydrochloric  acid,  and  kept  constantly  agitated ;  then 
washed  in  water,  and  placed  in  a  weak  solution  of  alum.  After  steeping 
for  a  short  time  in  this  solution,  the  liquid  is  run  off,  and  the  mass  bleached 
by  means  of  chlorine,  and  mixed  with  from  five  to  ten  per  cent,  of  rag- 
half-stuff  and  worked  up  in  the  engine,  and  made  into  paper  in  the  ordinary 
.  way.  This  is  the  process  of  M.  J.  Lallemand  of  Besancon  in  France,  where 
it  has  been  patented.  It  is  evident  that  the  fresh  peat  as  cut  in  the  bog 
would  answer  for  making  paper  according  to  this  process,  which  of  course 
would  save  the  expense  of  drying,  stacking,  &c. 

As  a  material  for  making  all  kinds  of  papier  machc  and  carton  picrre, 
turf  paper,  from  the  low  price  at  which  it  could  be  produced,  would  be  in- 
valuable. Papier  mache  has  already  been  applied  to  a  thousand  uses,  but 
it  is  still  far  from  having  received  one-tenth  of  the  development  of  which 
it  is  capable,  and  which  no  doubt  it  will  receive  if  paper  could  be  produced 
at  a  much  lower  price  than  it  is  now,  and  if  the  present  impolitic  and 
oppressive  duty  were  removed. 


Abt.  III. — Application  of  Murexide  as  a  Colouring  Matter  for  Wool. 

The  beautiful  researches  of  Liebig  and  Wohler  upon  uric  acid  and  its 
derivatives  made  us  acquainted  with  a  peculiar  substance,  to  which  they 
gave  the  name  of  alloxan.  This  body  is  obtained  by  adding  very  gra- 
dually one  part  of  uric  acid  to  four  parts  of  nitric  acid,  of  a  specific  gravity 
of  from  1*45  to  1*5.  The  uric  acid  is  dissolved  with  evolution  of  nitrogen 
and  carbonic  acid,  accompanied  by  a  considerable  rise  of  temperature, 
which  must  be  prevented  as  much  as  possible;  on  cooling,  the  mass  be- 
comes nearly  solid,  from  the  deposition  of  white  granular  crystals  of 
alloxan.  If  these  crystals  be  drained  and  dissolved  in  a  very  small 
quantity  of  water,  and  exposed  to  spontaneous  evaporation  in  a  moderately 
warm  room,  large,  brilliant,  colourless  crystals,  in  the  form  of  short  right 
rhombic  prisms,  will  be  obtained.  Alloxan  is  remarkable  for  the  facility 
with  which  it  undergoes  changes  when  treated  with  different  substances, 
and  for  the  number  of  curious  compounds  thereby  produced.  Thus,  if  sul- 
phuretted hydrogen  gas  be  passed  through  a  solution  of  it,  sulphur  is  pre- 
cipitated and  a  new  body  formed,  to  which  the  name  of  alloxantine  has 
been  given,  or  if  its  solution  be  slightly  acidulated  and  a  slip  of  zinc 
placed  in  it,  the  same  body  will  be  produced  under  the  influence  of  the 
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nascent  hydrogen  evolved  during  the  dissolution  of  the  zinc.  Alloxantine 
being  sparingly  soluble  in  cold  water,  readily  separates  in  crystals,  which 
may  be  obtained  pure  by  solution  in  hot  water,  for,  unlike  alloxan,  it  is 
not  decomposed  by  continued  boiling.  If  4  parts  of  alloxantine  and  7  of 
alloxan  be  dissolved  in  240  parts  of  boiling  water,  and  80  parts  of  car- 
bonate of  ammonia  be  added,  a  very  peculiar  body  will  be  formed,  which 
will  crystallize  on  the  liqnor  cooling.  These  crystals  are  of  a  beautiful 
garnet  red  colour  by  transmitted  light,  and  have  a  beautiful  iridescent 
green  by  reflected  light.  To  this  body  the  name  murcxide  was  given, 
from  the  murex  or  shell- fish,  from  which  it  was  supposed  the  Tyrian  purple 
was  formerly  procured.  Previous,  however,  to  the  experiments  of  Licbig 
and  Wohlcr,  Dr.  Prout  had  described  the  same  substance  under  the  name 
of  purpurate  of  ammonia,  but  obtained  in  a  somewhat  different  way.  So 
readily  is  this  body  formed,  that  a  solution  of  alloxan  will  stain  the  skin 
purple  in  consequence  of  its  production.  This  fact  led  its  second  dis- 
coverers to  imagine  that,  like  the  Tyrian  purple,  it  might  be  employed  as 
a  dye  stuff.  The  difficulty,  however,  of  obtaining  it,  and  of  fixing  it  upon 
the  fabric  when  formed,  prevented,  for  that  time,  the  idea  from  proving 
fertile. 

Some  time  since,  however,  Dr.  Sacc  turned  his  attention  to  the  subject, 
and  led  by  the  fact  above  mentioned,  that  a  solution  of  alloxan  stained  the 
skin,  came  to  the  conclusion,  that  by  impregnating  a  piece  of  woollen 
cloth  with  that  substance  he  might  be  able  to  produce  the  murexide  directly 
in  the  tissue.  He  tried  the  experiment,  and  succeeded  in  dyeing  a  piece  of 
cloth  of  an  amaranthus  tint  far  more  beautiful  than  that  produced  by 
cochineal.  He  communicated  the  results  of  his  first  experiments,  still  in- 
complete, to  M.  Albert  Schlumberger,  who  has  succeeded,  by  modifying  and 
completing  the  experiments  of  Dr.  Sacc,  to  render  the  process,  merely  in- 
dicated by  the  latter,  perfectly  practicable. 

His  process  is  simple  enough :  he  prepares  a  solution  of  alloxan,  formed 
of  30  grammes  of  alloxan  to  each  litre  of  water,  and  soaks  the  tissue  to 
be  dyed  in  it,  the  excess  of  liquid  being  then  squeezed  out  in  the  ordinary 
way,  or  by  pressure  between  rollers.  The  cloth  is  then  dried  at  a  gentle 
temperature,  and  after  an  ageing  of  24  hours  the  colour  is  brought  out  by 
passing  the  cloth  over  a  roller  heated  to  212°  Fahr.  For  this  purpose  the 
drying  machines  composed  of  several  drums  would  answer  perfectly,  the 
cloth  being  successively  passed  over  each,  the  greatest  care  being  taken  to 
avoid  folds;  woollen  yarn  and  wool  should  be  put  in  a  stove  heated  by 
steam.  According  as  the  heat  is  communicated  to  the  cloth,  a  magnificent 
purple  tint,  far  more  beautiful  than  anything  hitherto  produced  by  the 
ammoniacar  preparation  of  cochineal,  or  by  ml  dye  woods,  makes  its  ap- 
pearance as  if  by  magic.  The  intensity  varies  according  to  the  strength 
of  the  solution  of  alloxan  which  has  been  employed.  It  is  only  necessary 
to  wash  the  cloth  in  cold  water*  to  give  to  the  shade  its  full  brilliancy. 

M.  Sacc  found  that  the  finest  and  most  vivid  shades  could  only  be  com- 
municated to  the  tissues  mordanted  with  salts  of  peroxide  of  tin,  and  M. 
Schlumberger  has  confirmed  this  observation.  Cloth  not  mordanted  did 
not  give  very  satisfactory  results,  even  after  a  prolonged  exposure  to  warm 
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and  damp  air.  He  obtained  the  most  satisfactory  results  by  soaking  the  cloth 
in  a  solution  composed  of  equal  parts  of  perchloride  of  tin  and  oxalic  acid,  ' 
of  a  specific  gravity  of  1  *O06.  In  this  solution,  at  a  temperature  of  about 
100°  Fahr.  the  cloth  is  to  be  allowed  to  remain  for  an  hour,  then  rinced 
and  dried,  and  is  then  fit  to  be  treated  with  alloxan.  If  stronger  solutions 
of  the  mordant  be  employed  there  is  a  considerable  loss  of  colouring  ma- 
terial, and  a  deterioration  of  the  shade.  This  may  be  attributed  to  the 
presence  of  too  great  an  excess  of  stannic  acid,  which  from  its  opacity  may 
mask  the  murexide,  or  by  its  acid  reaction  may  decompose  it.  This  is  es- 
pecially the  case  if  chloride  of  tin  be  employed  instead  of  stannate  of  soda. 
Experience  has  shown  that  fabrics  freshly  mordanted  give  better  results 
than  those  which  have  been  mordanted  for  some  time ;  the  depreciation  in 
purity  and  brilliancy  of  tint  in  the  latter  may  even  amount  to  20  or  30 
per  cent. 

Murexide,  as  we  have  already  remarked,  being  produced  by  the  action 
of  heat  and  ammonia,  it  occurred  to  M.  Daniel  Dollfus,  and  the  other 
members  of  the  committee  for  the  chemical  arts,  appointed  by  the  Socwte 
IndustrieUe  of  Mulhouse,  to  report  upon  the  memoirs  of  M.  Schlumberger, 
to  try  the  effect  of  exposing  a  piece  of  cloth,  treated  with  alloxan,  to  the 
vapours  of  ammonia.  The  result  confirmed  their  anticipations,  for  the 
colour  was  immediately  produced,  without  the  necessity  of  ageing  the 
cloth  after  its  impregnation  with  the  alloxan.  There  can  therefore  be  no 
doubt  that  the  best  results  will  be  obtained  in  future  by  the  employment 
of  ammoniacal  vapours,  for,  besides  the  saving  of  time,  there  will  also  be  a 
saving  of  alloxan.  This  substance  is  very  liable  to  decompose,  especially 
in  the  presence  of  even  minute  traces  of  reducing  agents,  such  as  proto- 
cbloride  of  tin  or  sulphurous  acids ;  traces  of  the  latter  substance  always 
remain  in  the  cloth  after  the  operation  of  bleaching,  no  matter  how  well 
washed  it  may  be,  and  would  be  quite  sufficient  to  prevent  the  formation 
of  the  murexide. 

As  yet  all  the  attempts  that  have  been  made  to  communicate  the  mu- 
rexide purple  to  cotton  or  silk  have  failed,  that  substance  having  an  affinity 
apparently  only  for  wool,  to  which  it  gives  a  very  durable  and  permanent 
dye.  Sun  light,  so  destructive  to  other  purples,  appears  to  have  but  little 
action  upon  that  of  the  murexide;  a  piece  of  cloth  dyed  of  a  rose  colour, 
had  its  tint  scarcely  altered  by  exposure  to  the  full  action  of  the  strongest 
sunshine  during  two  days,  and  the  colour  was  only  fully  discharged  by  an 
exposure  of  more  than  two  months.  Boiling  water  and  steam  completely 
destroy  the  colour  produced  upon  cloth  mordanted  with  salts  of  tin ;  the 
decoloration  commences  in  boiling  water  at  a  temperature  of  about  153° 
Fahr.,  and  augments  with  the  increase  of  temperature.  This  destruction 
of  the  dye  is  caused  by  the  action  of  the  mordant,  for  cloth  dyed  without 
the  use  of  a  mordant,  not  only  supports  to  a  certain  extent  the  action  of 
boiling  water,  but  even  acquires  an  uniform  and  perhaps  a  more  beautiful 
and  deeper  tint  than  that  given  by  prepared  woollen  fabrics.  Further  ex- 
perience may  show  that  hot  water  and  the  application  of  ammonia  alone 
may  be  advantageously  substituted  for  the  mordanting  and  the  passage 
over  heated  cylinders. 
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Cold  alcohol  or  etbcr  have  no  action  upon  murexide  purple ;  the  for- 
mer liquid  destroys  it  at  boiling  temperature,  without  being  coloured  purple 
as  water  is.  Alkalies,  especially  in  a  caustic  state,  are  very  destructive  to 
it;  if  a  piece  of  cloth  dyed  with  murexide  be  dipped  into  a  solution  of 
caustic  soda,  it  assumes  a  violet  blue  colour,  and  is  then  decolorized.  Soap, 
acting  as  a  weak  alkali,  after  a  time  alters  it.  Chlorine  has  no  immediate 
action  upon  it,  at  least  not  in  weak  solutions.  Acetic  and  oxalic  acids  are 
not  sufficiently  energetic  to  immediately  discharge  the  colour.  Hydrochloric, 
nitric,  and  sulphuric  acids  act  as  decolorizcrs,  nevertheless  the  latter  acts 
less  quickly  than  the  first  two,  and,  what  is  singular,  the  colour  almost  de- 
stroyed by  sulphuric  acid  reassumes  a  rose  violet  by  immersing  the  tissue 
in  ammonia. 

Bichromate  of  potash,  chlorate  of  potash,  acetate  of  lead,  acetate  of  alu- 
mina, are  without  action  upon  murexide.  This  is  not  the  case,  however, 
with  reducing  compounds,  such  as  proto-chloride  of  tin,  sulphuret  of  am- 
monium, proto-sulphate  of  iron,  which  destroy  the  rose  tint  very  rapidly; 
the  proto-chloride  of  tin  produces  a  blue  tint  before  it  decolorizes  it.  The 
reduction  of  the  murexide  gives  birth  to  a  new  substance,  which,  in  its 
turn,  may  reproduce  that  substance  by  a  properly  conducted  oxidation. 

From  these  reactions  it  is  evident  that  the  rose,  amaranthus,  and  pur- 
ple shades  produced  with  the  murexide,  and  which  exceed  those  produced 
by  all  other  means  in  richness  and  brilliancy  of  tints,  have  also  the  advan- 
tage of  being  the  most  solid  and  durable,  an  advantage  which  will  no  doubt 
be  soon  appreciated. 

We  have  now  to  speak  of  the  sources  from  whence  the  supply  of  uric  acid 
may  be  obtained,  should  the  employment  of  murexide  become  general.  At 
present  the  price  of  that  substance,  which  has  never  hitherto  become  an  ar- 
ticle of  commerce,  would  be  so  high,  that  the  murexide  purple  would  be  far 
more  expensive  than  that  produced  with  cochineal.  But  if  we  recollect, 
that  independent  of  the  excrements  of  serpents,  from  which  hitherto  uric 
acid  has  been  made,  those  of  pigeons,  and  especially  of  all  carnivorous  birds, 
silk  worms,  <fcc,  and,  above  all,  Peruvian  guano,  which  may  be  obtained 
in  immense  quantities,  are  very  rich  in  uric  acid,  and  it  may  be  produced  from 
them  at  a  very  moderate  price  as  soon  as  it  becomes  an  article  of  commerce. 
No  doubt,  if  necessary,  fowl  might  be  so  fed  as  to  produce  it  in  much  larger 
quantities  than  they  do  naturally. 

Connected  with  this  part  of  the  subject  we  may  mention,  that  in  the 
making  of  the  alloxan  from  the  uric  acid,  a  considerable  quantity  of  the  former 
remains  in  the  acid  mother  liquid,  from  which  the  crystals  of  alloxan  separate. 
This  portion  could  not  be  used  to  impregnate  tissues  in  consequence  of  the 
nitric  acid  present,  and  would  cause  a  considerable  loss  of  material,  and  a 
considerable  enhancement  of  the  cost  of  the  dye,  unless  it  could  be  utilized. 
If  a  piece  of  zinc  be  introduced  into  the  acid  mother  liquid,  alloxantine 
will  be  formed,  which  may  be  recovered  by  evaporating  the  liquid  and  al- 
lowing it  to  separate  out.  This  substance,  as  we  have  before  remarked, 
will  also  produce  the  purple  colour,  and  a  mixture  of  it  with  alloxan  will 
afford  the  best  conditions  for  its  production. 

M.  Schlumberger  has  indulged  in  some  curious  speculations  relative  to 
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the  existence  of  this  colouring  matter  ready  formed  in  nature  which  it  may 
be  interesting  to  notice.  M.  Sacc  has  found  that  poultry,  and  especially 
birds  with  very  brilliant  plumage,  such  as  the  different  parroqucts,  do  not 
produce  sensible  traces  of  uric  acid  during  their  period  of  moultiug,  whilst 
the  quantity  is  very  large  when  their  feathers  are  fully  developed.  The 
question  naturally  suggests  itself,  what  becomes  of  the  uric  acid  in  the  for- 
mer case?  May  it  not  be  transformed  by  some,  as  yet  unknown,  matamor- 
phosis  in  the  animal,  body  into  a  substance  like  alloxan,  capable  of  colour- 
ing the  feathers?  Murexide,  as  we  have  observed,  is  green  by  reflected 
b'ght,  a  substance  then  which  gives  violet  (red  and  blue)  and  green  (yellow 
and  blue),  can  undoubtedly  produce  all  shades  of  colours,  which  are  made  up 
of  those  three  colours.  How  curious  if  it  should  hereafter  be  found  that 
murexide  was  indeed  the  source  of  all  the  varied  hue3  of  birds'  plumage  1 
Still  further,  it  is  chiefly  those  animals  which  have  but  one  means  of  exit 
for  their  excrements,  and  who  produce  large  quantities  of  uric  acid,  that 
exhibit  a  display  of  colouring.  Thus,  for  example,  wo  have  the  skin  of  the 
serpent  and  lizard,  the  scales  of  fish,  the  wings  of  butterflies,  often  coloured 
in  the  most  gorgeous  manner,  whilst  the  skins  of  the  mammalia  are  dull, 
and  without  that  iridescence  and  metallic  lu3tre  which  is  so  characteristic  of 
the  colouring  of  some  of  the  classes  of  animals  mentioned.  These  are, 
however,  mere  speculations,  but  they  nevertheless  lead  to  a  very  unexpected 
supposition.  The  ancients  were  acquainted  with  a  process  for  dyeing  wool 
of  a  fine  purple,  which  has  been  lost  to  our  days,  or  at  least  L  only  prac- 
tised in  the  East  Tradition,  however,  tells  us  that  this  beautiful  purple 
tint  was  produced  by  pounding  a  quantity  of  small  shell  fish,  and  adding  to 
the  mass  either  a  quantity  of  urine  in  the  state  of  putrefaction,  or  water  in 
which  some  of  the  same  shell  fish  had  been  allowed  to  putrify.  The  cloth 
soaked  in  the  liquid  produced  by  these  mixtures  only  developed  the  beauti- 
ful purple  colour  after  long  exposure  to  the  air,  and  probably  to  heat.  This 
mode  of  producing  the  colour,  so  strikingly  resembles  that  by  which  the 
new  colour  of  murexide  is  produced,  that  one  is  tempted  to  believe  that  the 
Tyrian  purple  was  produced  by  that  substance;  and  that  many  centuries 
before  the  beautiful  discovery  of  Liebig  and  Wohler,  murexide  was  formed 
by  the  action  of  ammonia  in  the  putrid  matter  employed  upon  substances 
derived  from  the  uric  acid  which  must  exist  in  the  intestines  of  the  shell 
fish  pounded  up. — See  the  Bulletin  de  la  Societe  Industrklle  de  Mulhouse, 
No.  123,  p.  242,  for  Dr.  Schlumbergera  Memoir. 


Krt.  IV.—- Process  employed  for  the  preparation  of  a  Textile  Fibre  from  Hie 
Chamaerops  Humilis  or  Dwarf  Palm. 

Among  the  numerous  interesting  objects  in  the  French  department  of  the 
Great  Exhibition  of  1851,  was  a  specimen  of  paper,  made  from  the  fibre 
of  the  cliamaerops  humilis  or  dwarf  palm.  This  plant  is  the  most  northern 
representative  of  the  most  beautiful  of  all  vegetable  forms,  being  found  in 
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several  parts  of  Italy,  especially  in  the  neighbourhood  of  Nice,  and  near 
Bordighera,  between  Monaco  and  San  Stcfauo,  where  there  is  a  consi- 
derable grove  of  them.  It  is  one  of  the  few  palms  that  belong  to  the 
social  plants,  large  tracts  being  generally  covered  with  it,  such  as  at  the  es- 
tuary of  the  Ebro,  and  in  Valeucia  in  Spain ;  and,  like  the  cocoa  nut  palms, 
is  only  found  along  the  sea  coast,  or  at  least  iu  maritime  districts 

The  social  character  of  the  dwarf  palm  was  one  of  the  greatest  obstacles 
the  colonists  of  Algeria  had  to  contend  with;  for  whole  regions  are 
covered  with  this  plant,  the  deep  and  tenacious  roots  of  which  are  exceedingly 
difficult  to  eradicate.  If  land  be  left  uncultivated  for  a  few  years,  it  springs 
np  as  grass  does  with  us.  This  troublesome  and  apparently  useless  plant 
appears  now  to  be  destined  to  become  a  source  of  wealth  to  that  colony. 

A  few  years  ago,  a  Mr.  Flechy  conceived  the  idea  of  employing  some  of 
the  plants  of  Algeria  which  yield  fibre  in  the  manufacture  of  paper.  His 
attention  was  first  directed  to  the  aloe  and  the  banana;  but  as  these  plants 
are  not  sufficiently  abuudant,  and  their  fibre  cannot  be  had  at  a  sufficiently 
low  price,  be  had  to  renounce  the  idea  of  employing  them.  He  then  had 
recourse  to  the  leaves  of  the  dwarf  palm,  and  in  this  case  his  experiments 
were  crowned  with  the  most  complete  success,  for  not  only  was  he  able  to 
manufacture  a  superior  quality  of  paper,  but  the  raw  material  was  cheap  and 
abundant.  This  first  attempt  to  utilize  the  fibre  of  the  dwarf  palm  soon 
led  to  others;  it  was  at  once  em  ployed  for  cordage  and  other  purposes; 
and  lastly,  though  short,  it  is  found  to  be  capable  of  very  great  division, 
and  adapted  for  spinning.  Experiments  have  shown  that  it  is  admirably 
adapted  to  produce  flax  cotton,  the  manufacture  of  which  has,  it  is  said, 
commenced. 

It  will  be  very  interesting  if  the  process  of  Clausen,  which  proved  so 
unsuccessful  with  flax,  should  be  found  economical  in  its  application  to  the 
fibre  of  the  dwarf  palm.  If  the  experiment  now  making  proves  successful, 
the  process  may  be  applied  to  very  many  other  fibres,  which  would  other- 
wise be  unfit  for  spinning,  and  may  hereafter  open  up  a  wide  field  of 
industry. 

The  production  of  a  fibre  from  the  dwarf  palm,  although  of  great  im- 
portance to  France,  from  its  possession  of  Algiers,  where  it  occurs  so 
abundantly,  is  not  of  much  importance  in  these  countries.  We  have 
noticed  the  subject  therefore,  not  so  much  on  account  of  the  fibre,  but 
because  the  process  by  which  it  is  proposed  to  obtain  it,  appears  to  us  to 
be  applicable  to  a  great  many  other  plants  which  yield  fibre,  and  the  pre- 
paration of  which  presents  certain  difficulties.  We  shall  accordingly  de- 
scribe this  process  in  a  few  words,  in  order  that  those  who  may  have 
an  opportunity  of  testing  its  application  to  the  leaves  of  other  palms  or 
tropical  plants  may  do  so.  i 

The  leaves  of  the  dwarf  palm,  and  indeed  of  most  palms,  do  not  decompose 
readily  when  steeped  in  water  at  the  ordinary  temperature ;  they  may  remain 
immersed  in  it  even  for  a  period  of  eight  months,  without  undergoing  fer- 
mentation. The  process  of  steeping,  by  which  flax  is  prepared,  would  not 
therefore  answer  for  preparing  the  palm  fibre.  Palm  leaves,  like  those  of 
other  plants,  if  left  in  the  ground  in  their  moist  condition,  will  decay  in  a 
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comparatively  short  time,  but,  it  is  needless  to  observe,  that  the  fibre 
would  be  destroyed  under  such  circumstance,  or  at  least  would  be  rendered 
unfit  for  manufacturing  purposes. 

If  we  expose  the  leaves  to  the  action  of  steam,  before  steeping  them  in 
water,  the  phenomena  observed  will  be  dhferent.  Apparently  the  leaves  will 
have  undergone  no  change,  and  it  will  be  just  as  difiicult  to  isolate  the  fibre; 
yet  a  peculiar  modification  of  some  of  the  substances  constituting  the  leaves 
will  have  taken  place,  which  is  soon  manifested  by  the  development  of  heat 
in  the  mass,  aud  by  the  active  fermentation  which  sets  in,  under  the 
influence  of  which  the  leaves  become  covered  with  a  yellowish  powder,  tho 
genns  of  an  active  vegetation  of  fungi. 

Up  to  a  certain  stage  of  this  fermentation  the  fibre  undergoes  no  change, 
whilst  the  parenchyma  becomes  decomposed,  and  may  be  removed  by  me- 
chanical means  with  great  facility.  Upon  this  molecular  change  in  tho 
chemical  constituents  of  the  leaves,  Dr.  Foley  of  Algiers  bases  a  process 
for  preparing  palm  fibre. 

The  palm  leaves,  in  the  state  in  which  they  arc  gathered,  are  introduced 
into  a  vessel  of  zinc  or  of  wood,  or  of  any  other  convenient  substance,  hav- 
ing a  false  bottom  pierced  with  holes.  When  the  vessel  is  properly  filled 
and  covered,  a  jet  of  steam  is  admitted,  and  allowed  to  act  upon  the  leaves 
for  about  eighteen  hours  uninterruptedly;  the  vapour  which  condenses 
flows  through  the  holes  in  the  false  bottom,  and  is  drawn  off"  from  time  to 
time.  It  has  been  found  that  steam  a  little  hotter  than  212°  Fahr.  acts 
with  greater  rapidity  and  much  more  perfectly  than  at  that  temperature ; 
the  duration  of  the  action  of  the  steam  is  also  found  to  vary  from  time  to 
time,  according  as  the  leaves  operated  upon  are  more  or  less  young.  When 
steam  cannot  be  applied,  the  leaves  may  be  boiled  for  a  considerable  timo 
with  the  same  result;  but  it  is  needless  to  remark,  that  steam  is  to  bo  pre- 
ferred when  possible. 

As  soon  as  the  steam  has  been  allowed  to  act  sufficiently  long  upon  the 
leaves  it  is  turned  off ;  and  the  leaves  allowed  to  cool  slowly,  either  in  tho 
vessel  itself  or  in  another  closed  one,  where  they  are  allowed  to  remain  in 
their  moist  condition.  Towards  the  fifth  day  a  sort  of  mould  forms  on  tho 
surface  of  the  leaves,  analogous  to  that  which  is  observed  upon  bread.  On 
the  ninth  day  the  leaves  appear  covered  with  this  mould,  .which  forms  as  a 
white  powder,  spreading  from  leaf  to  leaf,  and  constituting  a  kind  of  net- 
work. A  few  days  after,  the  mould  becomes  greenish,  then  brown,  and 
finally  almost  black.  On  the  twelfth  day  the  epidermis  of  the  leaf  has  al- 
ready become  soft ;  and  the  central  fibrous  layer  detaches  itself  readily  from 
•  the  two  external  coatings,  whose  coherence  sensibly  diminishes.  Towards 
the  fifteenth  or  twentieth  day,  according  to  the  age  of  the  leaves,  the  soften- 
ing of  the  gum -resinous  matter  becomes  *Btich,  that  a  simple  brush  suffices 
to  isolate  the  fibres,  which  are  obtaiued  of  their  full  length,  and  of  a  fine- 
ness and  tenacity  which  fit  them  for  a  great  variety  of  purposes.  In  order 
to  clean  the  fibres  from  the  adhering  gum  resin,  M.  Foley  proposes,  when 
the  leaves  have  attained  the  proper  degree  of  softening,  to  pass  them  be- 
tween a  series  of  rollers  which  will  squeeze  out  the  soft  matter;  or  to  subject 
them  to  the  action  of  a  cylinder  or  drum  provided  with  a  number  of  brushes, 
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and  turning  with  a  certain  velocity  in  a  sort  of  case ;  or  a  conical  roller,  revolv- 
ing upon  a  horizontal  table,  may  be  employed  for  the  same  purpose.  With 
whatever  form  of  machine  this  operation  is  performed,  it  should  be  done 
while  the  fibre  is  moist.  After  this  preliminary  cleaning  it  should  be  dried 
in  the  open  air,  or,  what  is  preferable,  in  stoves  or  drying  rooms,  and  again 
passed  between  the  cylinders  or  other  analogous  machines,  in  order  to  re- 
move any  dust  which  it  may  contain.  If  the  fibres  in  this  state  be  sub- 
jected to  the  action  of  a  hydraulic  press,  they  are  rendered  much  finer  and 
softer,  and  their  colour  is  also  altered  from  brown  to  gray.  They  are  then 
ready  for  undergoing  thensual  operations  through  which  such  fibres  are  passed 
previous  to  spinning.  The  latter  operation  may  be  performed  on  the  same  ma- 
chinery as  that  employed  for  hemp  and  flax,  and  the  fibre  may  be  spun  either 
dry  or  wet,  according  to  the  quality  of  yarn  desired.  The  yarn  produced  may  be 
applied  to  the  manufacture  of  sail  cloth,  sacking,  towelling,  and  in  fact  to 
all  fabrics  now  made  from  hemp  and  the  inferior  kinds  of  flax.  The  fibre 
is  also  an  excellent  substitute  for  hemp  in  the  manufacture  of  ropes  and 
other  cordage. 

When  one  considers  the  unbounded  supply  of  vegetable  matter  which 
may  be  had  in  all  tropical  countries,  the  fibrous  tissue  from  which  might,  if 
easily  separable,  supply  raw  material  for  the  manufacture  of  paper  and 
for  other  purposes,  such  a  process  as  that  which  we  have  just  described, 
and  which  is  not  merely  an  experimental  one,  but  one  now  capable  of  being 
carried  out  on  a  large  scale,  is  deserving  of  the  serious  attention  of  all  in- 
terested in  the  British  tropical  colonies,  on  the  one  hand,  and  of  those  con- 
nected with  the  manufacture  of  paper,  hempen  cordage,  &c  There  is  one 
great  advantage  which  it  possesses,  and  which  we  must  not  omit  to  men- 
tion, namely,  that  after  a  plant  to  which  this  process  may  be  found  appli- 
cable, has  been  steamed,  and  allowed  to  decompose  until  the  parenchyma 
has  disintegrated,  it  may  be  dried  in  the  sun,  and  transj>orted  to  some 
convenient  place,  where  all  the  subsequent  operations  may  be  performed — 
(The  account  of  the  process  just  given  is  derived  from  Le  Genie  Indus- 
trie Feb.,  1854 J 


Art.  V. — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery , 
Chemical  Manufactures,  tj-c,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  A  rts. 

MANUFACTURES  FROM  MINERAL  SUBSTANCES. 

Manufacture  of  Porous  Bricks.— Weinberg  recommends  adding  to  the  clay 
intended  to  be  used  for  making  the  bricks  for  cottage  chimneys,  granaries,  light 
walls  or  partitions  between  rooms,  &c,  a  quantity  of  vegetable  matter,  the 
burning  out  of  which  would  leave  the  brick  light  and  porous.  For  this  purpose 
he  recommends  the  spent  bark  of  tan  yards,  cut  straw,  chaff,  leaves  of  the  nine, 
&c.  Perhaps  one  of  the  best,  us  it  certainly  would  be  the  cheapest,  in  Ireland, 
would  be  the  dust  of  turf,  or  dried  turf  mould.  Porous  bricks  made  in  this  way 
would  Ik»  verv  cheap. — Mittheil.  fvr  den  Gnrerbcverein  dts  llcrzogth.  Nassau, 
through  Polyiechnisches  Ccntralblatt,  Fcbr.,  I8u4. 
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IMPROVEMENTS  AND  INVENTIONS  CONNECTED  WITH  CHEMICAL  PROCESSES. 

Application  of  Zinc  White  to  the  Manufacture  of  Visiting  Card  Paper. — Ono 
of  the  most  recent  substitutions  of  zinc  white  for  white  lead  is  that  of  Warren 
De  la  Rue,  who  prepares  visiting  cards  with  it , which  have  the  valuable  property 
of  not  being  blackened  by  the  action  of  sulphuretted  hydrogen.  For  this  purpose, 
the  zinc  white  is  ground  with  as  little  water  as  possible,  and  8  lbs.  of  it,  in  a 
moist  conditiou,  arc  mixed  with  2  pints  of  a  strong  solution  of  glne,  containing 
one-fourth  of  its  weight  of  glue,  and  3  pints  of  hot  water.  The  mixture  is  then 
passed  through  a  sieve,  and  is  spread  with  a  brush  upon  thin  Bristol  board,  or  on 
strong  paper,  &c.  The  former  is  coated  two  to  four  times,  and  the  latter  once  or 
twice,  cither  on  one  or  on  both  sides ;  the  paper  prepared  in  this  way  may  then  bo 
glazed  by  pressure  between  polished  plates  of  copper,  in  the  ordinary  way.  But 
as  the  surface  of  zinc  white  is  liable  to  be  streaked  by  copper,  it  is  better  to 
employ  highly  glazed  millboard.  In  consequence  of  this  property,  zinc  white 
is  well  adapted  for  making  tablets,  which  may  be  written  upon  with  pencils  of 
copper  or  its  alloys,  which  do  not  wear  rapidly.  As  the  paper  for  this  purpose 
does  not  require"  to  be  very  highly  glazed,  a  different  preparation  may  be  era- 
ployed,  consisting  of  8  lbs.  of  moist  zinc  wliite,  2  pints  of  strong  glue,  and  6  pints 
of  water. — Repertory  of  Patent  Inventions,  Nov.,  1853,  p.  321. 

DYEING  AND  THE  PREPARATION  OF  COLOURS. 

To  make  Damp  Blue  darker. — In  the  production  of  damp  blue  with  prussiate 
of  potash  and  acid,  it  is  always  usual  to  add  to  the  mixture  some  of  the  precipi- 
tate produced  by  chloride  of  tin  (dyers'  red  liquor")  and  prussiate  of  potash,  in 
order  to  communicate  an  agreeable  violet  tone  to  the  blue.  Instead  of  this  sub- 
stance, a  precipitate  containing  iron  as  well  as  tin  might  be  very  advantageously 
employed.  The  following  prescription  of  Mr.  W.  Griinc,  Jun.,  appears  to  give 
the  best  results:— 1  lb.  of  a  solution  of  chloride  of  tiu,  marking  00°  of 
Beaume's  areometer,  and  1  lb.  of  a  solution  of  proto-chloride  of  iron,  at  50°  of 
Bcaume,  are  to  be  diluted  with  2  quarts  of  water,  and  then  added  to  a  solution  of 
1£  lbs.  of  prussiate  of  potash  in  3  quarts  of  water.  A  bluish  white  precipitate  is 
forme<L,  which  is  to  be  collected  upon  a  filter,  and  added  in  requisite  proportion  to 
the  damp  blue.  By  this  means  a  colour  can  be  obtained  which  is  considerably 
darker,  whilst  it  Is  equally  beautiful  as  that  prepared  with  the  pure  ferro-cyanide 
of  tin.— Deutsche  Muster zeitung,  No.  G,  1853. 

MISCELLANEOUS. 

On  the  Engraving  of  Figures  on  Gilded  Glass,  by  Bemhardi  of  Konigsberg. — 
A  peculiar  method  of  executing  figures,  arabesque  ornaments,  and  other  designs 
upon  glass,  is  practised  in  Germanv  with  great  success,  especially  in  Konigsberg, 
and  other  parts  of  East  Prussia,  fto  varnish  is  used  to  make  the  gold-leaf  attach 
itself  to  the  glass,  the  mere  force  of  cohesion  being  sufficient.  This  is  effected  by 
touching  the  glass  with  the  tongue  after  washing  the  mouth  with  water  and  a 
little  spirit,  and  then  applying  the  gold-leaf,  which  is  found  to  adhere  sufficiently 
to  the  glass,  especially  when  the  slight  film  of  moisture  left  by  the  tongue  upon 
the  glass  has  evaporated  tlirough  the  gold-leaf,  and  allowed  the  glass  and  gold  to 
come  into  perfect  contact.  The  adhesion  is  not,  however,  sufficient  to  permit  of 
figures  being  engraved,  and  the  glass  must  accordingly  be  covered  with  the  finest 
tissue  paper,  and  then  with  some  folds  of  other  paper,  and  all  the  places  where 
the  gold  was  laid  on  rabbed  with  a  steady  but  moderate  pressure,  by  means  of  a 
blood  stone  or  an  animal  tooth,  until  all  dull  spots  have  disappeared,  and  the 
whole  presents  a  compact  burnished  surface  in  contact  with  the  glass  when  seen 
through  it.  This  gilded  surface  \z  now  ready  for  engraving,  which  is  readily  done 
by  means  of  a  steel  needle  or  point  which'  cuts  through  the  gold.  When  the 
profile  of  the  figure  and  the  bordcrings  arc  formed,  the  remainder  of  the  gold  is 
carefully  removed  by  means  of  a  piece  of  pointed  wood;  the  details  of  the  figure 
and  ornaments  are  now  engraved,  and  every  particle  of  the  gold  not  forming  part 
of  the  design  carefully  cleared  oft".  This  done,  the  whole  side  of  the  glass  upon 
which  the  gold-leaf  is  attached,  is  covered  with  a  varnish  composed  of  3  parts  of 
clear  Venetian  turpentine,  and  1  part  of  mastic,  in  tears.  These  arc  melted 
together  in  a  glazed  earthen  vessel,  over  a  charcoal  or  coke  fire,  and  stirred  about 
with  a  chip  of  limewood,  until  the  froth  which  is  formed  when  it  begins  to  boil 
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lias  disappeared,  and  the  liquid  appears  clear;  a  sufficient  quantity  of  the  finest 
lampblack  is  now  added,  to  render  the  varnish  perfectly  black ;  when  cold  it  forms 
a  hard,  dry,  shining  mass.  This  varnish  is  laid  on  with  a  fine  hair  pencil  upon 
glass,  previously  strongly  heated  by  holding  it  over  a  charcoal  tire;  while  the 
varnish  is  still  in  a  melted  state  a  sheet  of  paper  is  laid  upon  it,  and  firmlv 
pressed  upon  the  glass;  in  this  way  the  design  is  effectually  protected  from  all 
accident.  This  style  of  ornamentation  would  l>e  admirably  udapted  for  buhl 
work,  or  as  a  bordering  for  mirrors,  especially  for  the  small  ones  forming  the 
backs  of  cabinets,  buffets,  &c.—Gewerbeverein8bl.  d.  Prov.  Preussen,  through 
Polytechnisches  Centralblatt.  No.  4,  Febr.  1854. 

Rouyh  method  of  determining  the  Quality  of  Roots,  such  as  Potatoes,  Beet,  — 
As  the  relative  specific  gravity  of  two  roots  bears  an  approximate  ratio  to  the 
amount  of  solid  matter  which  they  contain,  the  determination  of  the  former  would 
give  for  practical  purposes  sufficiently  accurate  results  as  to  the  relative  qualities 
of  root  crops.  The  manufacturers  of  potato  starch  in  Germany  use  a  very  simple 
process  for  determining  the  qualitv  of  their  potatoes ;  they  prepare  a  solution  of  suit 
of  a  certain  density,  into  which  they  throw  the  potatoes;  all  those  which  float  arc 
considered  too  watery  to  be  profitably  used  in  the  manufacture  of  starch,  and  are 
rejected.  By  taking  a  number  of  vessels  and  partially  filling  them  with  solutious  of 
salt  of  different  densities,  and  then  successively  introducing  the  roots  into  one  vessel 
after  another,  until  a  solution  was  found  in  which  they  nearly  floated,  we  can  ascer- 
tain in  a  rough  way  its  relative  quality  when  compared  with  another  root.  All 
agriculturists  engaged  in  experimental  cattle  feeding,  or  experiments  upon  root 
crops,  or  upon  the  relative  fitness  of  different  fields  for  growing  green  crops,  should 
try  this  method.  M.  Vilmorin  has  proposed  to  test  the  amount  of  sugar  in  beet 
in  the  same  way,  but  used  for  that  purpose  solutions  of  treacle;  for  this  purpose, 
however,  the  results  are  liable  to  lead  to  very  great  errors. 

Method  of  detecting  whether  Olive  or  other  Non- Drying  Oih  have  been  adul- 
terated with'  Poppy  or  other  Drying  Oils.— Nitrous  acid  has  the  property  of  con- 
verting the  oleinc  or  the  liquid  constituent  of  almond,  olive,  and  other  non-drying 
oils  into  a  crystalline  substance,  termed  claldin,  while  it  has  not  the  same  action 
upon  the  drying  oils.  Wiinmer  has  accordingly  proposed  a  process  to  detect  whether 
olive  or  almond  oil  has  been  adulterated  with  any  of  the  cheap  drying  oils, 
founded  upon  this  property.  He  introduces  some  iron  filings  into  a  flask,  provided 
with  a  cork,  into  which  isinserted  a  long  !>ent  tube,  and  then  pours  some  strong 
nitric  acid  upon  them;  a  part  of  the  nitric  acid  will  be  decomposed,  and  nitrous 
acid  fumes  evolved,  which  pass  off  by  the  bent  tube,  and  arc  made  to  pass 
through  a  sample  of  the  oil  to  be  examined,  placed  in  a  glass  with  a  little  water. 
In  performing  the  experiment  the  end  of  the  tulie  must  l>e  just  in  contact  with 
the  water  upon  which  the  oil  is  made  to  float.  In  a  short  time  the  whole  of  tho 
non-drying  oils  will  solidify  into  a  semi-ervstalline  mass,  while  any  poppy  or  other 
dying  oil,  if  present,  will  float  on  the  surface.  In  a  similinr  way  the  adulteration 
of  drying  oils  with  non-drying  ones  can  of  course  be  detected. — Kunst  and  Gew- 
erbeblatt  fur  Bayern,  Dec,  1851,  p.  754. 

PROCESSES  CONNECTED  WITII  RURAL  ECONOMY  AND  AGRICULTURE. 

Method  of  preparing  Straw  for  Cheap  Upholstering. — M.  Krichtcn,  of  Mnycnee, 
has  proposed  the  following  method  of  preparing  straw,  so  as  to  prevent  it  from 
breaking  up,  and  at  the  same  time  communicating  more  elasticity  to  it,  for  cheap 
upholstering  purposes  for  the  working  classes.  The  straw,  in  iw  un bruised  a  con- 
dition as  practicable,  is  to  lie  tied  into  bundles  of  from  1  to  1^  pounds.  These 
bundles  are  to  be  placed  for  12  hours  in  rain  or  river  water,  great  care  being  taken 
to  prevent  them  from  l>cing  broken.  The  moist  straw  is  then  to  be  twisted  into 
thiu  ropes,  or  plaited,  in  the  way  horse  hair  is  sometimes  brought  into  commerce. 
The  twisted  ropes  or  plaits  are  then  to  K*  so  arranged  in  the  Itottom  of  a  vat  or 
large  barrel  as  to  form  a  kind  of  mat ;  over  this  is  sprinkled  a  layer  of  unslaked 
lime,  then  another  layer  or  mat  of  the  straw,  and  so  on,  until  the*  barrel  is  nearly 
filled.  Water  is  now  poured  on  in  sufficient  quantity  to  fill  the  barrel.  From  the 
slaking  of  the  lime  the  whole  mass  heats  and  in  five  hours  the  operation  is  ended; 
the  lime-water  is  withdrawn  by  a  plug  in  the  bottom,  the  straw  washed  four  or  five 
times,  until  it  is  perfectly  free  from  all  adhering  particles  of  lime,  after  which  it  is 
hung  up  to  dry.— Gcwerbeblatt  fur  das  Grossherzogthum  /lessen,  1853,  No.  48. 
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COST  OP  CULTIVATING  COTTON  IN  GEORGIA. 

The  cost  of  raising  40  bales  of  medium  long  staple  Georgian  cotton  is  thus 
stated: — 

Plant. 

Value  of  a  plantation  sufficiently  large  to  grow  40  bales  of  cotton 
per  annum,  with  the  necessary  seedling  grounds,  and  allow- 
ing $  of  the  soil  to  remain  every  year  in  fallow.  This  sum 
includes  the  price  of  the  ground,  the  cost  of  erecting  a  dwel- 
ling, a  house  for  the  superintendent,  a  building  for  machinery, 
huts  for  the  negroes,  and  sheds  for  mules,  carts,  and  tools, 
&c.  ...  ...  ...  ...  ...  ...      10,000  dollars. 

Value  of  50  slaves,  men,  women,  and  children,  at  an  average  of 

500  dollars  each,    ...  ...         ...  ...  ...      25,000  „ 

Capital  embarked  in  plant,  &c,  35,000  dollars. 

Annual  Expenses. 

Interest  upon  capital  embarked  in  plant,  at  7  per  cent.,  ...  2,450  dollars. 
Shoes,  clothes,  and  medical  attendance  of  the  negroes,  at  15  dollars 

per  head,              ...          ...          ...          ...  ...  750  ,, 

Salary  of  Superintendent,          ...          ...          ...  ...  300  „ 

Funmure,  clothes,  &a,  for  the  planter's  family,      ...  ...  800  ,, 

Total  expense  of  the  crop,  4,300  dollars. 

Producing  40  bales  of  S.  I.  cotton  of  the  average  weight  of  3501bs.f 

or  a  total  of  l,4001bs.,  at  30  cents  the  lb.     ...  ...         4,200  dollars. 

In  these  calculations,  the  depreciation  upon  the  mules,  carts,  and  utensils,  and 
the  sundry  small  accidental  expenses  arc  not  taken  into  account,  as  they  arc  con- 
sidered to*  be  compensated  for  by  the  annual  increase  in  the  value  represented  by 
the  negroes. 

The  produce  of  cotton  per  given  area  of  land  differs  so  much  in  different  planta- 
tions, that  it  would  be  difficult  to  give  a  mean,  even  approximately.  Some  planters 
grow  their  rows  of  plants  at  very  wide  intervals,  others  on  the  Contrarv,  grow 
them  close.  The  usual  basis  of  calculation  is  a  certain  weight  of  cotton  for  each 
negro  emploved.  Two  Wles  of  Georgia  Sea  Island  cotton  are  usually  reckoned 
for  each  "  full  hand."  A  full  hand  is  a  man  in  good  condition ;  a  woman  and  an 
old  man  are  considered  as  the  equivalent  of  a  full  hand,  as  arc  also  two  boys,  for  ex- 
ample, of  from  13  to  14  years.  A  plantation  force  of  50  negroes  of  all  kinds  repre- 
sent about  20  full  hand's,  and  are  considered  to  manage  as  much  land  and  as 
many  plants  as  will  yield  a  crop  of  40  bales  net  of  cotton. 

It'is  a  fact  well  established,  that  the  finer  the  cotton  the  more  uncertain  is  its 
growth,  and  also  the  more  hazardous  is  the  produce  of  the  crop,  taking  into 
account  the  area  planted,  and  the  hands  employed.  This  observation  applies  par- 
ticularly to  the  plantations  on  the  main  land,  where  the  planters  frequently  aban- 
don the  cultivation  of  the  fine  kinds,  in  order  to  cultivate  the  coarser. 

The  value  of  property  in  slaves  rises  or  falls  acording  to  the  price  of  cotton.  A 
full  hand,  say,  a  young  man  of  from  18  to  25  years,  is  worth  from  600  to  900 
dollars ;  and  if  he  "is  capable  of  executing  the  work  of  a  carpenter,  or  of  a  smith, 
he  may  be  estimated  at  from  1,000  to  1,200  dollars.  The  young  women  arc  con- 
sidcred  to  be  worth  from  500  to  700  dollars ;  but  in  selling  a  plantation  force,  the 
general  price  is  understood  to  apply  to  men,  women,  and  children,  ami  this  may  bo 
set  down  at  from  250  to  600  dollars  each,  according  to  the  price  of  cotton  and  the 
proportion  which  exists  between  the  old  persons  and  the  children.  The  actual 
value  of  a  good  gang  of  negroes  is  about  500  dollars  per  head.  The  loss  occa- 
sioned by  disease  and  usury  on  slaves,  is  more  than  compensated  for  by  the  natural 
increase  of  their  number,  which  exceeds  the  losses  by  about  3  per  cent,  per  annum 
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on  an  average  This  Is  not  the  case  in  Cuba,  &c.,  where  the  importation  of  slaves 
from  Africa  takes  place,  as  there  is  hut  little,  if  any,  increase,  to  compensate  for 
the  frightful  mortality  on  the  sugar  plantations. 

The  slaves  habituated  to  the  cultivation  of  Georgia  Sea  Island  cotton,  are  fre- 
quently sent  to  other  districts,  to  be  employed  in  the  cultivation  of  upland  cotton, 
wheat  and  rice,  or  in  the  construction  of  railways.  For  the  latter  work,  150  dol- 
lars per  annum  may  be  easily  obtained  for  each  full  hand;  tta  railway  companies 
finding  the  food  and  clothes  of  the  negroes. 

The  very  fine  qualities  of  Georgian  long  staple  cotton  can  only  be  produced  in 
the  islands  along  the  coast  of  Georgia  and  Carolina,  or  on  such  parts  of  the  coasts 
as  are  under  the  influence  of  the  saline  vapours  from  the  sea.  The  value  of  land 
adapted  to  this  kind  of  cotton  has  considerably  augmented  during  the  last  few 
years.  An  acre  is  now  worth  from  10  to  20  dollars,  according  to  the  situation  and 
the  fluctuation  in  the  price  of  the  cotton.  All  the  islands  where  the  Georgia  long 
staple  could  perhaps  be  produced,  are  occupied  by  its  cultivation,  as  well  as  the 
main  land  fringing  the  sea.  The  cultivation  of  the  good  kinds  of  ordinary  Georgia 
long  staple  may  still  perhaps  receive  extension,  to  a  moderate  distance  from  the 
sea,  but  still  under  its  influence,  on  the  main  land  in  Georgia,  and  also  on  the  land 
bordering  the  sea  in  Florida,—  Bulletin  de  la  Sociele  Industrielle  de  Mul house. 
No.  123,  p.  287. 

PROGRESSIVELY  INCREASING  DEARNES8  OP  BREAD  AND  MEAT. 

The  following  interesting  statistics,  derived  from  the  best  official  sources,  show- 
ing the  relative  price  of  provisions  in  France  at  different  epochs  during  the  last 
153  years,  apply  in  a  general  way  equally  to  these  countries  as  to  France,  They 
present  one  of  the  most  curious  and  important  economical  and  social  facts  with 
which  we  arc  acquainted. 

Increase  for  Bread. 

From  1700  to  17G3  the  average  price  of  21bs.  of  bread  was  7  J  centimes.* 
„     I703tol8l2  „  „  „  10  „ 

„      !812tol84G  „  „  „  15  ,, 

„      1846  to  1853  „  „  „  20 

Increase  for  Aleut 

From  1700  to  17G3  die  average  price  of  21bs.  of  meat  was  25  centimes. 
„     1763  to  1812  „  „  „  45  „ 

„     lgl2tol84G  „  „  „  55  „ 

„     184Gtol853  „  ||  „  90  „ 

Thus  from  the  year  1700  until  the  present  time,  the  average  price  of  bread  has 
more  than  doubled,  while  that  of  meat  has  nearly  quadrupled.  And  while  the 
price  of  these  different  agricultural  products  has  gone  on  increasing,  we  sec  that 
the  price  of  all  the  products  of  manufacturing  industry  have  gradually  decreased. 
Thus  cloths,  and  all  woollen  fabrics,  have  diminished  by  two-thirds;  all  fabrics  of 
silk  and  cotton  have  fallen  to  the  extent  of  three-fourths;  iron  itself  has  under- 
gone a  considerable  diminution  of  price.  Many  articles  of  luxury  and  comfort 
nave,  like  a  vast  number  of  other  useful  and  necessary  articles,  also  exhibited  in 
their  turu  a  remarkable  fall  from  the  prices  at  which  they  were  formerly  sold.  It 
would  be  extremely  interesting  to  compare  the  wages  of  the  different  classes  of 
workmen  at  each  of  these  periods,  in  order  to  see  whether  the  labouring  classes 
have  gained  or  lost  by  the  change.  This  would,  however  be  a  rather  complicated 
question,  as  a  great  manv  elements  would  enter  into  the  calculation. — Le  Genie 
Industriel,  Vol  VII.  i\o'39,p.  125. 


100  centimes =1  franc=9-G9  pence. 
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Par  M .  .m^comte,  CHAPTAL*  J  e  C  h  a  h  c ,:  *  ?  • 

MEMBRE  DE  LA*  PREMIERE  CLASSE  DE  L'iNSTITUT 
ROYAL  ,  CHEVALIER  DE  L*ORDRE  DU  ROI  y  GRAND- 
OFFICIER  DE  LA  LEGION  D  HONNEUR,  etC. 


Lu  a  la  premiere  Classe  do  l'lnstitut  royal  de  France  ,  le 
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A   PARIS, . 

DE  L'IMPRIMERIE  DE  MADAME  HUZARD 
(nee  Vallat  la  Chapellb), 
rue  de  Pjfeperon-Saint-Andr^-des-Arts ,  N#.  7. 
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LE  SUCRE  DE  BETTERAVES. 


Lrs  vingt-cinq  annees  qui  vicnnent  de  s'ecouler 
forme  rout  une  epoque  memorable  clans  les  An- 
nates de  1  Industrie  francaise.  La  plupart  dea 
evenemens  extraoi dinaires  qui  se  sunt  succedes 
ont  concouru  a  favoriser  ses  progres.  La  France, 
privee  de  ses  colonies ,  bloquee  sur  toutes  ses 
fr  on  tie  res,  s'est  vue  reduite  a  ses  propres  forces; 
et ,  en  mettant  a  contribution  les  lumieres  de 
ses  babitans  et  les  .productions  de  son  sol,  elle 
est  parvenue  a  satisfaire  a  tous  ses  besoins  ,  a 
creer  des  arts  qui  n'existoient  nulle  part ,  a  perfec- 
tionner  ceux  qui  etoient  copnus ,  et  a  s'aHranchir 
des  pays  Strangers,  pour  Ja  plupart  des  objeta 
de  sa  consummation.  C'egt  ainsi  que  nous  avona 
yu  successi  vemen  t  perfect  ion  ner  le  raf'finage  du 
salpltre,  la  fabrication  dies  armes  et  de  la  poudre, 
le  tannage  des  cuirs ,  et  la  filature  du  coton,  de 
la  laine  et  du  lin ;  ameliorer  le  tissage  des  etoffes, 
et  en  executer  plusieurs  qui  nous  etoient  etran~ 


(4) 

geres ;  decomposer  le  sel  marin  pour  en  eztraire 
la  soude  5  former ,  de  toules  pieces ,  l'alun  et  les 
cou per oses ;  fixer  sur  les  tissus  plusieurs  couleurs 
qu'on  regardoit  comme  faux  teint,  et  remplacer 
le  sucre  de  canne  par  celui  de  betterave,  l'indigo 
de  l'anil  par  celui  du  pastel ,  et  l'ecarlate  de  co- 
chenille  par  la  garance.  On  eut  dit  que  les  savans 
detournoient  leur  attention  de  dessus  les  miseres 
publi(]ues ,  pour  ne  la  fixer  que  sur  les  moyens 
de  soulager  le  peuple  et  d'alleger  le  fardeau  de 
son  in  fortune. 

Quoique  ces  decouvertes  et  beaucoup  d'autres 
soient  aujourd'hui  des  operations  de  fabrique  , 
il  est  a  craindre  que  quelques-unes  ne  retombent 
dans  l'oubli  ,  ou  par  la  facility,  qu'on  a  de  puiser 
aujourd'bui  aux  anciennes  sources ,  ou  par  suite 
de  Thabitude  et  des  prdjuges  qui  recommandent 
aux  jreux  da  consommateur  ce  qui  est  usite*  depuis 
long-temps  ,-ou  enfin,  par  de  fausses  mesures  en 
administration  5  et  je  crois  qu'il  seroit  extr&ne- 
ment  utile  de  decrire  avec  soin  tous  ces  process , 
pour  Us  confier  a  nos  neveux.  On  yerroit  au  moins 
oe  qu'a  pu  la  science  pour  la  prosperity  d'une 
nation  dans  un  moment  de  orise  5  et  Ton  en  reti- 
reroit  cette  ▼erite'  consolante^  c'est  que  la  France 
peut  se  suffire  a  elle  -  mime  pour  satisfaire  a 
presque  tous  ses  besoins. 


J*<r        .     .  -  -   
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Je  me  bornerai  aujourd'hui  a  faire  connoitre 
comment  la  France  est  parvenue  a  supplier  au 
sucre  du  Nouveau  -  Monde  par  des  produits  de 
son  sol;  et  si  l'lnstitut  agree  ce  travail,  j'aurai 
l'honneur  de  lui  soumettre  success) vement  tous 
les  nou  veaux  procedes  de  fabrication  qui  pea  vent 
interesser  l'industrie,  le  commerce  et  la  nation. 

On  se  rappelle  avec  effroi  ces  temps  difficiles 
ou  les  Francais ,  exiles  des  mers ,  n'avoien t  plus 
aucune  communication ,  ni  avec  leurs  colonies , 
ni  avec  celles  des  autres  nations.  La  France  se 
Irouva  privee  tout-a-coup  de  tous  les  produits  de 
l'Asie  et  de  l'Amerique,  dont  la  plupart  sont 
devenus  pour  elle  des  objets  de  premiere  neces- 
sity. Elle  fit  un  appel  a  l'industrie  de  ses  Labi- 
tans  j  le  Gouvernement encouragea leurs  efforts, 
et ,  en  peu  de  temps ,  on  parvint  a  remplacer 
quelques  produits  par  des  produits  indigenes ,  et 
a  trouver ,  dans  les  productions  de  notre  sol,  des 
objets  absolument  de  meme  nature  que  ceux  qu'on 
avoit  tire's  jusque-la  du  Nouveau  -  Monde.  Les 
cotons  d'Espagne ,  de  Rome  et  de  Naples ,  sur- 
tout  ceux  de  Castellamare ,  supplement  a  ceux 
de  1' Amerique  et  de  l'lnde ;  la  garance  remplacoit 
la  co chenille  par  le  procede  de  MM.  Gonin ;  le 
pastel  9  traite  dans  les  ateliers  de  MM.  de  Puy- 
maurin ,  Rouques  et  Giobert  M  fburnissoit  un 
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excellent  indigo ,  el  les  nombreuses  fabriques  de 
sucre  de  betteraVe  qui  s'e"toieut  formers,  annon- 
coient  a  l'Erupope  qu'on  &oit  au  moment  deaecouer 
le  joug  du  Nouveau-Monde. 

A  peine  ces  &ablis$emens  ont-ils  £%&  formes , 
a  peine  les  proceeds ,  encore  imparfaits  ,  ont-ils 
ete  etablis,  qu'on  nouvel  ordre  de  cboses  a  rem- 
place  l'ancien  :  ia  paix  a  rouvert  toutes  nos  com- 
munications ,  les  habitudes  ont  repris  leur  empire, 
et  peu  s'en  faut  qo'on  n'ait  relegue  au  tang  des 
chi meres  la  possibility  de  fabriquer  chez  nous  le 
Sucre  et  l'indigo.  Cependant,  quelques  personnes 
ont  continue  el  contmuent  a  fabriquer  du  sucre 
de  betterave ;  et  il  est  facile  de  prouver  qu'elles 
peuvent  soutenir  cette  fabrication  concurremment 
avec  celle  des  colonies ;  e'est  ce  que  je  crois  de*- 
montrer  dans  ce  memoir e. 

Lorsque  la  France  a  commence*  a  e*prouver  le 
besoin  du  sucre  ,  on  a  d'aboi  d  cberche* ,  dans  les 
sirops  de  quelques  fruits  ,  sur-tout  du  raisin ,  le 
moyen  d'y  supplier ,  et  Ton  a  singulierement 
ameliore*  cette  fabrication  .De  grands  etablissemena 
se  sont  forme's  sur  plusieurs  points  du  royaume 
pour  la  fabrication  des  sirops ,  et  ils  ont  produit 
deux  grands  r&mltars  e'galement  avantageux  :  le 
premier,  de  verser  dans  la  consommation  une 
taorme  quautite*  de  sirops  qui  remplacoient  le 
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sucre  dans  plus  i  ears  usages  domestiq  u  es ,  et  ex  - 
clusivemen t  dans  les  hdpitaux ;  le  second  ,  de 
donner  de  la  valeur  a  nos  raisins  qui  ,  a  cette 
epoque  ,  n'en  avoient  presque  aucunc 

Pen  de  temps  apres  ,  on  a  trouve  le  moyen 
d'extraire  tin  sucre  farm e u x  et  solide  da  raisin , 
et  ce  produit  a  present^  plus  d'analogie  avec  le 
sucre  de  canne  que  le  sirop.  U  etoit  ,  comme 
lui ,  sans  odeur  ,  et  ponvoit  le  remplacer  dans 
tons  ses  usages ,  en  l'e  in  ploy  ant  a  un  poids  double 
ou  triple  pour  obtenir  le  meme  effet.  Ce  sucre 
n'est  point  susceptible  de  crista  Hi  sat  ion. 

A-peu-pres  dans  le  meme  temps ,  la  chimie 
a  fourni  le  moyen  de  decolorer  le  miel  et  de 
lui  enlever  son  odeur ;  de  telle  sorte  qu'on  pou- 
voit  J'employer  ,  dans  les  infusions  de  the  et  de 
cafe  ,  comme  le  meilleur  sirop  de  sucre. 

Tous  ces  procedes  ctoicnt  devenns  des  opera- 
tions de  menage ,  et  on  eprouyoit  a  peine  quelque 
privation  de  la  rarete  du  sucre  de  canne;  mais 
il  etoit  reserve  a  la  chimie  de  produire  dans  nos 
climats  le  veritable  sucre  des  colonies  ,  et  e'est 
ce  qui  n'a  pas  tarde*  a  arriver.  Deja  les  analyses 
de  MargrafftX lesrravaux  si  important  A'Achard 
sur  1'cxtraction  du  sucre  de  la  betterave  avoient 
mis  sur  la  voie ;  il  ne  s'agissoit  plus  que  de  per- 
fectionner  les  procedes  et  de  former  des  etablw- 
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semens  en  assez  grand  nombre  pour  fournir  k 
la  consommation.  A  cet  efiet,  les  encouragemens 
ont  &6  prodigu^s,  et,  en  une  anne*e,  on  a  vu 
se  former  plus  de  cent  cinquante  fabriques ,  dont 
quelques-unes  ont  obtenu  de  grands  succes,  et 
ont  verse*  dans  le  commerce  plusieurs  millions 
d'excellent  Sucre.  La  pi  up  art  de  ces  e'tablissemens 
ont  du  echouer,  sans  doute  ,  comme  ce!a  arrive 
pour  tous  les  nouveaux  genres  d'industrie,  soit 
parce  que  la  locality  est  mal  choisie,  soit  parce 
qu'on  se  livre  a  de  trop  grandes  depenses  pour 
monter  les  ateliers,  soit  enfin  parce  qu'on  n'opere 
pas  avec  assez  d'intelb'gence. 

Au  milieu  de  ce  vaste  nanfrage  de  fabriques  , 
nous  en  voyons  quelques-unes  qui  ont  r^siste*  et 
qui  prosperent  depuis  quatre  ans.  C'est  dans 
celles-ci  qu'il  faut  puiser  les  lecons  d'une  bonne 
pratique  et  d'une  administration  economique ; 
c'est  la  que  nous  trouverons  les  bons  precedes  , 
soit  pour  la  culture  de  la  betterave ,  soit  pour 
l'extraction  du  sucre ;  et,  comme  la  mienne  est 
de  ce  nombre,  je  me  bornerai  a  citer  mon 
experience  (i). 

(1)  M.  Deyeus  est  le  premier  qui  ait  constate*  en 
France  les  rdsultats  que  M.  Achard  obtenoit  en  AUe- 
magne. 
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■ 

CHAPITRE  PREMIER. 


Culture  de  la  betterave. 


Les  betteraves  se  sement  a  la  fin  de  mars ,  ou 
en  avril,  du  moment  qu'on  n'a  plus  a  craindie 
les  geUes. 

Art.  I".  Choi*  de  la  graine. 

II  y  a  des  betteraves  blanches,  il  y  en  a  de 
jaunes  ,  de  rouges  et  de  raarbr^es,  et  quelquefois 
la  pelJicule  est  rouge ,  et  la  chair  est  blanche. 

U  est  aujourd'hui  reconnu  par  les  agriculteurs , 
sur-tout  par  ceux  d'Allemagne,  que  la  couleur 
ne  se  reproduit  pas  constamment,  et  que  dans  le 
produit  d'un  champ  ou  Ton  n'a  seme*  que  de  la 
graine  provenant  de  betteraves  jaunes ,  par 
exemple,  il  s'en  trouve  plus  ou  moins  de  blanches 
ou  de  rouges ;  c'est  ce  que  j'ai  eu  occasion  de 
verifier  moi-m£me. 

En  Allemagne ,  on  donne  la  preference  a  la 
betterave  blanche;  en  France  on  a  pre'&re'  la 
jaune.  II  m'a  paru,  d'apres  des  experiences  com- 
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para  lives,  qu'on  donnoit  trop  d'importance  a  la 
couleur ;  je  n  ai  pas  observe*  que  la  varied  des 
couleurs  produislt  une  variete  sensible  dans  les 
r&ultats,  lorsque  les  betteraves  provenoient  da 
meme  sol  et  de  la  meme  culture. 

Art.  II.  Choixdu  terrain. 

Le  terrain  le  plus  propre  a  la  betterave,  paroit 
fcrre  celui  qui  est,  a-la-fois,  iheuble  et  gras,  et 
qui  a  de  la  profondeur. 

Les  terres  maigres ,  seches  ,  sablonneuses  , 
conviennent  peu ;  les  betteraves  y  sont  petites  et 
e&cnes  :  elles  donnent  un  sue  qui  marque  ju  squ'a 
onze  degres  au  pese- liqueur  de  Baumd ,  raais 
qui  est  pea  abondant.  II  m'est  arrive*  de  n'en 
extraire  que  32  pour  100.  Le  sue  est  tres-cbarge 

Sucre ;  mais  la  proportion  ne  dedommage  pas 
le  fabricant. 

Les  terres  fortes,  grasses,  argileuses ,  ne 
conviennent  pas  non  plus.  Les  graines  y  levent 
mal,  sur-tout  si,  apres  les  semences,  il  survient 
nne  forte  pltrie  qui  tasse  la  terre  et  ferme  Tacces 
a  Fair  :  alors  la  graine  pourit  sans  germer.  J'ai 
perdu,  en  i8t3,  10  hectares  de  betteraves  par 
cet  accident;  il  est  m&ne  rare  que,  dans  ces 
terres  fortes,  la  betterave  acquiere  beuueoup  tie 
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grosseur  :  elle  poussc  en  dehors ,  parce  qu'ellfc 
nc  pent  pas  se  loger  en  dedans.  . 

Les  terres  provenant  du  defrichement  des 
prairies ,  les  terres  d'alluvion  fumees  et  travaille'es 
depiiis  long-temps  ,  sont  tres-propies  a  la  culture 
des  betleraves. 

Un  bon  terrain  peut  fournir  jusqu'a  cent  mil- 
liers  de  betteraves  par  hectare ;  j'en  ai  me'me 
recolte  jusqu'a  cent  vingt  sur  un  pre*  nouvelleinent 
defriche' ;  mais  le  produit  moven  est  de  quarante 
a  cinquante  millicrs. 

Art.  III.  Preparation  du  terrain. 

La  terre  destinee  a  recevoir  des  betteraves  doit 
etre  prepared  par  denx  ou  trois  labours  tres-pro- 
fonds. 

Depuis  trois  ans ,  je  seme  mcs  betteraves  dans 
les  terres  qui  doivent  recevoir  du  ble  en  automne ; 
ft  les  dispose  par  deux  bons  labours  et  un  ehgrais 
convenable  ;  je  seme  vers  la  fin  de  mars ,  et  ar- 
rache  dans  les  premiers  jours  d'octobre.  Je  laisse 
les  ieuilles  sur  le  terrain  ,  s£me  le  ble ,  et  le  re- 
cotrvre  par  un  labour  ordinaire  de  cette  ma- 
niere  ma  rvcolte  de  betteraves  est  une  recolte 
interme^diairc  qui  ne  prive  pas  le  domaine  d'un 
grain  de  ble*.  Trois  annees  d'experiences  m'ont 


( ") 

prouve  que  la  recolte  "de  ble  ^toit  aussi  .bonne 
sur  ces  terrains  ,  que  sur  ceux  qui  s'etoient  re- 
poses pendant .Pete\  II  y  a  plus  ,  c'est  que  les  sar- 
clages  et  l'arrachement  ont  nettoye'  le  sol  de 
toutes  les  plantes  Strange  res ,  et  que  les  champs 
de  ble*  en  sont  moins  charges  que  par-tout  ailleurs. 

On  a  cru,  pendant  quelque  temps>  que  les  terres 
fraichement  fumees  produisoient  des  betteraves 
inoins  riches  en  sucre  ;  on  a  meme  ajoute*  que 
celles  qui  e'toient  fumees  avec  du  fumier  de  mou- 
ton,  ne  donnoient  que  du  salpetre.  Je  puis  af- 
firmer  que  ces  assertions  sont  erronees,  et  que  la 
production  du  salpe'tre  tient  k  une  autre  cause 
que  nous  ferons  cennoitre  par  la  suite. 

- 

Art.  IV.  Mani&re  de  semen 

On  a  successivement  employe*  qualre  me'thodes 
pour  semer  la  graine  de  betterave :  i  °.  a  la  main  ; 
a0,  au  semoirj  3°.  a  la  vole'ej  4°«  en  couche,  ou 
pepiniere. 

i°.  Pour  semer  a  la  main ,  on  fait  passer  sur  la 
terre  labouree  une  herse  armee  de  quatre  a  cinq 
dents ,  espacees  d'un  pied  Tune  de  1'autre ;  des 
femmes  qui  suivent  la  herse  mettent  des  graines 
une  a  une  dans  les  sillons  que  tracent  les  dents 
de  la  herse ,  en  observant  de  les  placer  a  une  dis- 
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tance  de  i3  a  14  pouces  Tune  <le  l'autre ;  on  les 
recouvre  ensuitc  avec  des  herses  d'epines. 

Cette  methode  a  Ie  double  ayantage  d'econo- 
miser  la  graine ,  et  d'espacer  convenablement  les 
betteraves  pour  qu'elles  puissent  se  developper. 
Une  fern  me  peut ,  a  la  rigueur  ,  en  seiner  dix 
mille  par  jour;  et  en  general ,  quatre  femmes 
peuvent  semer  un  arpent  011  un  demi  hectare 
chaque  jour.  Un  ane  et  un  enfant  suffisent  pour 
promener  la  herse 5  de  sorte  que  cette  methode 
est  tres-economique, 

2°.  Dans  la  plaine  des  Vertus,  aux  environs 
de  Paris ,  on  a  introduit  depuis  deux  a  trois  ana 
1' usage  du  semoir. 

Ce  semoir  consiste  en  un  chariot ,  a  l'essiea 
duquel  sont  fixees  quatre  a  ciucj  roues  en  cuivre  , 
d'un  pied  de  diametre ,  et  placees  a  la  distance 
d'un  pied  Tune  de  l'autre.  Chacune  de  ces  roues 
a  trois  petites  cavites  ou  excavations  sur  sa  cir- 
conference.  On  a  fixe  une  tremie  dans  laquelle 
on  met  la  graine  ;  la  cir  conference  des  roues  com- 
munique avec  le  fond  de  la  tremie  ,  et  leurs  ca- 
vites se  chargent  de  graine  en  tournant  ;  mais 
comme  les  roues  fro t tent  ,  en  sortant  de  la  tremie, 
con tre  des  morceaux  d'etoffe  ,  il  ne  reste  qu'une 
graine  dans  leurs  cavites ,  laquelle  est  versee  sur 
le  sol  par  le  mouvement  de  rotation.  La  graine 
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est  recouverte  d£s  qu'elle  tombe  ,  par  une  palette 
fix^e  au  chariot  en  arriere  de  l'easieu.  Cette  pa- 
lette tranthante  fait  l'oflice  de  la  herse,  et  66- 
couvre  la  terre  a  un  pouce  de  profondeur. 

Cette  mdthode  est  sans  doute  la  plus  economi- 
que  j  on  peut  l'appliquer  au  ble  avee  un  grand 
aventage.  Un  cheval  et  un  enfant  peuvent  semer 
en  un  jour  plusieurs  hectares  par  ce  procedd. 

3°.  II  y  a  des  cultivateurs  qui  commencent  par 
semer  en  couche  ou  en  pepiniere ,  el  qui  trans- 
pi  an  tent  ensuite  les  jeunes  plants  par  repiquage. 
Cette  methode^presente  plusieurs  a  vantages  a  l'a- 
griculteur,  en  ce  qu'il  n'est  pas  detourne  de  ses 
operations  du  prin temps ,  pour  les  semences  des 
pl&  de  mars  et  des  prairies  artificielles,  et  qu'il  ne 
s'occupe  de  transplanter  ses  betteravcs  que  dans 
les  premiers  jours  de  juin,  e'poque  qui  commence 
a  devenir  pour  luL  une  aaison  morte  $  mais  elle 
offre  des  inconvdniens  majeurs.  Le  premier  de  ces 
inconyeoiens  ,  c'est  qu'il  est  bien  difficile  qu'en 
arrachant  ces  jeunes  plantes  tres-tendres  et  cas- 
santes ,  on  ne  laisse  pas  dans  la  terre  la  pointe 
de  la  queue  de  la  betlerave ,  et ,  des-lors ,  elle  ne 
plc-nge  plus  dans  le  terrain ,  sa  surface  se  recou- 
vre  de  radicules  ou  brindilies,  etla  betteravcs 
grossit  sans  s'allonger.  Le  second  inconvenient 
%ttacht>  au  repiquage ,  c'est  qu'en  placant  la  bet* 
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terave  dans  le  trou  qu'on  a  fait  avec  le  plantoir  7 
il  est  difficile  que  la  pointe  de  la  queue  ne  se  re* 
plie  pas ;  et  alors  on  eprouve  tous  les  mauvais 
ef  fets  qu'on  vient  de  signaler*  Le  troisieme  incon- 
venient,  c'est  que  cctte  met  Lode  est  plus  couteuse 
que  les  autres;  et  le  qua  trie  me  enfin  ,  c'est  que 
le  repiquage  exige  un  temps  pluvieux  ,  ce  qui  ne 
se  rencontre  pas  sou  vent  ,  ou  un  arrosement  arti- 
ficiel ,  ce  qui  n'est  pas  possible  dans  toutes  les 
local  it^s. 

Cependant ,  tin  repiquage  partiel  est  ties-sou- 
vent  indispensable ,  car  il  arrive  quelquefois  que  * 
les  betteraves  levent  mal  et  inegalement ,  et  il 
est  alors  avantageux  de  remplir  les  vides.  II  est 
done  prudent  d' avoir  en  reserve  un  semis  de 
betteraves  ,  pour  pouvoir  remplacer  celles  qui 
manquent. 

4°.  La  quatrieme  met  Lode  de  semer  les  bette- 
raves ,  consiste  a  les  semer  comme  le  Lie  ,  ou  a  la 
volee  5  on  recourt  ensuite  a  la  berse.  Cette  me- 
tliode,  la  plus  simple  de  toutes,  est  en  me  me 
temps  celle  a  la  quelle  je  donne  la  preference  j  a 
la  verite  on  emploie  beau  coup  plus  de  graine  que 
par  les  autres  procedes :  il  en  faut  environ  trois 
kilogrammes ,  au  lieu  d'un  et  demi  par  arpent  $ 
mais  cette  consideration  n'a  presque  plus  de  va- 
leur  depuis  que  le  prix  de  la  graine  est  descendu 
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a  un  tauz  raisonnable;  d'ailleurs,  les  avantagcs 
qu'on  en  retire  sont  itnmenses  :  i°.  en  em  ploy  ant 
tette  quantite  de  graine ,  on  est  a-peu-pres  sur 
que  tout  le  sol  sera  couvert  j  2°.  des  que  la  plante 
est  bien  levee  ,  on  enleve  par  un  premier  sarclage 
toutes  les  betteraves  inutiles ,  et  on  ne  conserve 
que  les  pieds  les  plus  vigoureux  ;  de  sorte  que , 
quelle  que  soit  la  saison  ,  on  est  toujours  sur  d'a- 
voir  une  bonne  recolte. 

• 

Art.  V.  Des  so  bis  quexige  la  betterave  pen- 
dant sa  vegetation. 

§ 

* 

II  n'est  peut-etrc  pas  de  plante  qui  souffre  plus 
du  voisinage  des  lierbes  <£trangeres ,  que  la  bette- 
rave 5  elle  reste  petite  et  sans  vigueur,  si  la  terre 
n'est  pas  soigneusement  net  toy  ee  de  toutes  les 
plantes  qui  poussent  a  ses  cotes.  Le  sarclage  est 
done  une  operation  indispensable  ;  il  faut  profiler, 
autant  que  cela  se  peut ,  du  moment  06  la  terre  est 
bumide  :  alors  on  arracbe  a  la  main  toutes  les  plan- 
tes  qu'on  veut  enlever  ,  et  elles  ne  se  reproduisent 
plus ;  mais  si  la  terre  est  secbe,  il  faut  recourir  au 
sa rcloi r  on  a  la  lioue,  et  remuer  la  terre  a  2  pouces 
de  profondcur. 

On  doit  renouveler  le  sarclage  toutes  les  fois 
que  la  terre  se  couvre  de  plantes  eirangeres ;  mais 
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ea  general  deux  operations  suffisent.  C'est  4* 
1 'urgent  bien  place  que  celui  qu'on  emplote  ati 
sardage  $  le  produit  d'un  arpent  bien  sarde"  est 
au  moins  double  de  celui  qui  no  la  pas  M. 

AkTk  VI.  Arrachement  tks  betterave*. 

En  gdneVal,  on  attache  les  betteraves  dans  Id 
courant  d'octobre  5  on  commence  l*ope>ation  des 
les  premiers  jours ,  et  elle  est  termib^e  vara  le  i5. 

On  ne  doft  pas  regarder  1'dpoque  oh  11  convlent 
d'arracher  la  betterave  comma  une  chose  indif- 
ferente ;  celle  que  nous  dlterminon*  m'a  pat  11  la 
plus  favorable  pour  les  environs  de  Paris ,  et  a 
one  distance  de  40  a  5o  lieues  de  la  capltale  t 
mais  personne  n'ignore  que,  dans  l'acte  de  la 
vegetation  ,  il  j  a  une  succession  de  produits 
diiferens  qui  se  for  men  t  et  se  remplacent  fes  uns 
etles  autres;  de  sorfe  que  Insistence  da  sucre 
cristallisable  dans  la  betterave  n'a  qu'un  temp*, 
et  c'est  ce  temps  qu'il  faut  choisir  pour  arracher* 
Dans  nos  climats  du  mid! ,  par  exemple,  ou  la 
vegetation  est  plus  native ,  vainement  on  a  essaye* 
d'extraife  du  sucre  de  la  betterave  artachee  en 
autocrine.  D  paroit  que ,  dans  cette  saison ,  Te*po- 
que  de  la  saccarification  est  paSs£e ,  et  que  le 
sucre  s'est  decompose'  par  les  progres  de  la  vege* 
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tation,  ou  par  une  alteration  quelconque  dans 
la  betterave.  Je  puis  citer  a  l'appui  de  mon  opi- 
nion un  fait  bien  constate  par  M.  Darracq , 
dont  on  connoit  les  talens  et  le  bon  esprit.  II  y  a 
trois  ans  que ,  de  concert  avec  le  prefet  du  de- 
partement-des  Landes ,  M.  le  com  to  &'  Angos , 
il  forma  le  projet  d'^tablir  une  sucrerie  de  bet- 
teraves.  Des  le  mois  de  juillet  jusqu'a  la  fin  du 
mois  d'aout ,  il  fit  l'essai  de  ses  betteraves  tous 
les  buit  jours ,  et  constamment  il  en  retira  3  ~ 
pour  100  de  beau  sucre.  Des-lors  ,  il  se  crut  stir 
du  succes,  et  donna  tous  ses  soins  a  former  l'eta- 
blissement  sans  continuer  ses  essais  bebdoma- 
daires  ;  mais  quelle  fut  sa  surprise  ,  lorsqu'en 
travaillant  ses  betteraves  vers  la  fin  d'octobre, 
il  ne  lui  fut  pas  possible  d'extraire  un  atome  de 
sucre  cristallise  ! 

II  paroit  que  ,  lorsque  la  betterave  a  termine 
sa  vegetation  saccharine  ,  si  je  puis  m'exprimer 
ainsi ,  il  se  forme  du  nitrate  de  potasse  aux  de- 
pens  des  principes  constitnaus  du  sucre  ;  et  cette 
formation  a  lieu  dans  la  terre  ,  iorsqu'elle  est 
favorisee  par*  la  cbaleur ,  tout  comme  dans  les 
magasins  :  dans  le  mois  de  mars  de  i8i3,  je  vou- 
ius  exploiter  des  betteraves  que  j'avois  enfermees 
dans  une  cave ,  et  je  n'obtins  que  du  nitrate  de 
potassey  quoiqu'elies  ne  fussent  ni  germees,  ni 
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pouries  5  ces  bettcravcs  me  donnoient  uh  tier* 
de  moins  de  sue  que  cclles  qui  avoient  etc  gardees 
en  plein  air  ou  dans  des  magasins  bien  acres. 

U  n'est  point  rare  de  .voir  sortir  des  bo  u  I  fees 
de  gaz  nitreux  des  ecumes  abondantes  qui  se 
forment  lorsqu'on  verse  le  sue  de  la  betterave 
dans  une  chaudiere  ( 1 )  :  la  production  de  cegaz 
annonce  un  commencement  d'alferation  dans  la 
betterave  ,  quoique  ,  dans  cet  e tat ,  on  puisse  en 
extraire  encore  du  sucre  ;  j'ai  observe  plusieurs 
fois  ce  pbe'nomene  ,  et  toujours  dans  les  circons- 
tances  dont  je  viens  de  parler.  Par  les  progres  de 
Fall e ration  ,  ce  gaz  nitreux  passe  a  l'etat  d'acide 
nitrique  ,  cet  acide  s'unit  a  la  potasse  pour  former 
des  nitrates;  et  ,  des-lors,  la  decomposition  du 
sucre  cristallisable  est  complete. 

Ne  soy ons  done  plus  surpris  si ,  dans  tout  le 
midi,  depuis  Bordeaux  jusqu'a  Lyon,  en  ope- 
rant sur  des  betteraves  qui  avoient  sejournc  dans 
la  terre  jusqu'a  la  fin  d'octobre  ,  on  n'a  pu  retirer 
que  du  nitrate  de  potasse  ,  et  pas  un  atome  de 
sucre  cristallisable. 

A  mesure  qu'on  arrache  les  betteraves ,  on  let 
depouille  de  leurs  ieui  lies  qu'on  laisse ,  comme 

(i)  M.  Bartuel est }  je  crois ;  le  premier  qui  ait  observe 
ce  phenomena. 

a* 
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engrais  j  sur  ]e  terrain ,  lorsqu'on  n'a  pas  assez  de 
beatiaux  pour  les  consommer. 

Art.  VII..  Conservation  des  betteraves. 

Les*  betteraves  craignent  les  geMes  et  la  cha- 
leur  x  elles  gelent  a  une  temperature  d'u*degre' 
au-dessous  de  zero  j  elles  commencent  a  poussef 
et  a  s'alterer  a  une  temperature  de  8  a  9  degres 
au-dessus  de  la  glace  fbndante. 

.  Les  betteraves  gelees  donnent  du  aucre  si  on  let 
travaille  dans  cet  enu  $  ma  is  elles  fournissent 
beaucoup  moins  de  sue.  Lorsqu'elles  sont  dege- 
lees  ,  elles  n'en  fournissent  plus. 

Pour  conserver  les  betteraves  sans  alteration  , 
il  faut  les  placer  dans  un  lieu  sec  et  a  une  tern* 
plrature  qui  ne  sott  que  de  quelques  degree  au- 
dessus  de  zero  du  thermometre.  Une  grange,  un 
grenier ,  sont  des  tieux  tres-propree  a  former  un 
magasin  de  cette  nature  j  mais  il  est  rare  de  pou- 
Toir  y  loger  tout  rapprovisionnement  d'une  fa- 
brique.  A  defaut  d'un  local  convert  et  assez  spa- 
cieux>  on  est  force*  do  loger  les  betteraves  en 
plein  air,  et,  a  cet  efFet,  on  eboisit  un  sol  sec 
et  qui  soit  a  Tabri  des  inendations  j  on  recouvre 
le  sol  d'une  coucbe  de  cailloutage  sur  laquelle 
on  met  de  la  paille  :  on  dresse  dans  le  milieu 
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nil  piquet  qu'on  entoure,  sur  toute  la  hauteur, 
de  bouchons  de  paille ;  on  entasse  leS  bette- 
r aves  toot  au tour  du  piquet ,  et  od  en  forme  des 
carres  de  7  a  8  pieds  sur  5  k  6  de  hauteur. 
On  enleve  ensuite  le  piquet,  de  maniere  que 
l'espace  qa'il  oecupoit  devient  une  cheminee  par 
OU  pen  vent  sorlir  les  vapeurs  qui  s'e  chap  pent  des 
betterayes.  On  recouvre  ensuite  les  parois  late- 
rales  et  la  sommite  de  la  couehe  avec  de  la  paille 
de  seigle  on  d'avoine.  On  a  1'attention  d'^tablir 
en  pente  la  sommite*  de  la  couehe ,  pour  que  la 
pluie  ne  puisse  ni  filtrer ,  ni  sojourner;  et  Ton 
assu jettit  fortement  la  paille  avec  des  liens  pour 
la  mettre  a  1'abri  de  la  force  des  vents. 

II  7  a  des  cultivate  11  rs  ,  sur-tout  dans  le  nord  , 
qui  ,  pour  conserver  leurs  betteraves  ,  les  en t as- 
sent dans  les  champs,  les  recouvrent  de  terre  ,  et 
enveloppent  le  tout  d'une  couehe  de  bruyere  ou 
de  gendts  pour  que  l'eau  n'y  penetre  pas. 

*  Mais  ,  quelle  que  soit  la  mdthode  qu'on  adopte 
pour  emmagasiner  les  betteraves ,  il  y  a  des  pr£-j 
cautions  general es  et  indispensables  a  suivre,  d'ou 
depend  leur  conservation : 

i°.  II  faut  avoir  I'attention  de  ne  pas  emma- 
gasiner les  betteraves  mouillees  ,  et ,  lorsque  le 
temps  le  permet,  il  convient  de  les  laisser  dans 
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les champs,  pendant quelques  jours,  pourqu'elle* 
sechent. 

a°.  II  nc  faut  recouvrir  les  betteraves  que  da 
moment  qu'on  est  menace*  d'une  gelee,  et  avoir 
['attention  de  les  decouvrir  et  de  les  laisser  d^- 
couvertes  tant  que  la  temperature  est  de  quel- 
ques degrees  au-dessus  de  la  glace ,  pourvu  tou- 
tefois  qu'il  ne  pleuve  pas. 

3°.  II  faut  visiter  souvent  les  betteraves;  et 
si  on  s'apercoit  qu'elles  s'echauffent  ,  qu'elles 
pourissent  ou  qu'elles  poussent ,  il  con  vie  nt  de 
d^monter  le  tas,  d'enlever  celles  qui  commen- 
cent  a  pousser  ou  a  se  pourir,  de  mime  que 
celles  qui  pourroient  e*tre  geUes,  pour  les  tra- 
veller de  suite,  et  de  r^tafalir  ensuite  la  couche* 
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GHAPITRE  II. 


De  Vextraction  da  Sucre. 


L'extraction  du  sucre  de  la  betterave  donne 
lieu  a  une  suite  d'operations  que  nous  allons  de- 
crire.  Depuis  quatre  ans  qu'on  travaille  la  bet- 
terave en  France  ,  on  a  successivement  employe 
beaucoup  de  procedes,  et  Ton  a  apporte  de  grandes 
modifications  dans  chacune  des  operations j  je  Ies 
ai  tous  verifies,  je  les  ai  tous  compares ,  et  je  me 
bomerai  a  decrire  celui  qui  ,  constamment ,  m'a 
presente*  les  meilleurs  resultats. 

Art.       De  V dpluchement  des  betteraves. 

Les  betteraves  qu'on  transporte  des  champs 
8ont  plus  ou  moins  chargees  de  terre  ,  leur  sur- 
face est  plus  ou  moins  couverte  de  radicules  ; 
et,  avan t  de  les  travaiUer,  il faut les debarrasser 
de  tous  ces  objets ,  et  couper  le  collet  qui  ne 
contient  pas  sensiblement  de  suore.  Dansquelques 
fabriques ,  on  enleve  la  terre  par  des  lavages ,  et 
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on  coupe  Ies  radicules  et  le  collet  avec  des  cou- 
teaux ;  mais  le  lavage  est  long  et  dispendieux ;  il 
exige  une  grande  quantita  d'eau ,  ft  Foperation 
est  difficile  pendant  lea  froida  rigoureux  de  l'hi- 
ver  (1). 

J'ai  suppritne*  k  lavage  dans  ma  fabrique  , 
et  je  me  borne  a  faire  cnuper  les  collets  et  les 
radicules ,  et  a  faire  ratiaser  ou  nettoyer  la  sur- 
face des  betteraves  avec  un  couteau :  cette  ope^- 
ration,  qui  s 'execute  avec  facility  par  des  femmes, 
coute  12  sous  ou  60  centimes  par  miltier. 

A*t.  II.  Extraction  du  sue  de  betterave. 

On  extrait  le  sue  de  la  betterave  par  deux 
operations  successive*. 

l\  Oft  re<toit  ia  betterave  en  pulpe  k  laide 

(1)  Pour  proceder  economiquement  au  lavage  des  bet— 
tesavea,  on  en  mat  100  4  140  Uvrea  dans  un  cylindre  , 
dont  le  contour  est  en  gros  fil  de  fer  j  la  moitie"  du  cylindre 
plonge,  dwi  Teau  d'une  auge  place*  au-deaaQue  j  on  im- 
prime  un  mouveruent  de  rotation  au  cylindre.  Ea  peu  de 
temps ,  lea  betteraves  sont  d^pouille*elde  la  terre  qu'ellea 
contlennent  ;on  e*!eve  alors  le  cylindre  au-des9i?s  de  Pauge 
par  le  moyen  d*un  treuil :  on  ouvre  une  porte  pratiquee 
aur  la  circon&rence  du  cylindre ,  etles  betteraves  torn  bent 
•taHsseat  sur  un  plan  incline  qui  lea  porte  en  dehors  de 
i'aiige. 
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da  rapes  mues  a  la  main  par  le  moyen  d'un 
manege;  les  mei  11  cures  de  ces  rapes  sont  cellos 
a  cylindres,  armes ,  a  leur  surface,  de  lames 
dentees  ;  on  imprime  a  ces  cjlindres  un  mouve- 
ment  si  rapide,  a  I'aidc  de  i'engrenage,  qu'ils 
font  environ  quatre  cents  revolutions  sur  eux- 
memes  par  minute  ;  on  pre'sente  la  betterave  a  la 
circonference,  elle  est  dechiree  et  reduite  en  pulpe 
en  un  instant. 

Deux  de  ces  rapes ,  mues  par  le  meme  manege 
et  servies  par  trois  femmes  et  deux  enf  ans,  peuvent 
suffire  a  une  exploitation  journaliere  de  dix 
milliers  pesant  de  betteraves,  en  operant ,  deux 
lieu  res  le  matin  ,  de  cinq  a  sept ,  et  deux  beures, 
depuis  onze  jusqu'a  une  heure  apres  midi.  II  est 
rare  qu'on  soit  oblige*  d'einployer  deux  heures 
et  demie  pour  cbaque  operation. 

Immediatement  apres  que  l'operatiou  de  la 
rape  est  terminer ,  les  personnes  qui  y  sont  em- 
ployees s'occupen  t  a  netto>  er  les  rapes ,  a  les  laver 
et  a  transporter ,  tout  autour  des  rapes,  les  cinq 
milliers  de  betteraves  qui  doivent  servir  a  une 
seconde  operation. 

Pour  que  la  pulpe  Joit  de  bonne  qualite,  il  faut 
qu'elle  ne  presente  qu'une  pate  molle,  sans 
melange  de  parties  de  betteraves  non  broyecs; 
car  la  preise,  quel  que  force  qu'on  lui  suppose,  ne 
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peut  extraire  qu'une  foible  portion  de  sue  des 
fragmens  de  belterave  qui  n'ont  pas  et^  dexhires, 
Lorsqu'on  se  borne  a  ^eraser  la  betterave  sous 
des  meules,  comme  cela  se  pratique  pour  le  cidre 
•et  le  poire,  on  n'obtienr  a  la  presse  que  3o  k 
4°  pour  cent  de  jus,  tandis  que,  lorsqu'on  les. 
dechire  par  les  r&pes,  onenextrait  65  a,  ^5  pour 
cent. 

2°.  A  mesure  qu'on  forme  la  putpe,  on  la  sou- 
met  a  la  pression  pour  en  extraire  le  sue  :  je 
commence  par  la  soumettre  a  la  pression  de 
petites  presses  k  levier  ,  et  j'en  retire  3o  k  4o  pour 
cent  de  sue ;  on  porte  ensuite  le  marc ,  ainsi  ex- 
prim^,  sous  des  presses  beaucoup  plus  fortes  qui 
en  extraient  encore  autant,  de  sorte  qu'on  retire 
65  a  jS  pour  cent  de  sue.  L'op^ration  est  par* 
faite  lorsque  le  marc  est  assez  dessecW  pour  que 
la  main,  en  le  pressant  fortement,  n'en  soit  pas 
mouillee. 

On  donne  cette  pression  k  Paide  de  fortes 
presses  a  vis  de  fer,  k  Taide  de  la  presse  hydrau- ' 
lique ,  des  presses  k  cjlindre  ou  de  la  presse  k 
eric.  On  peut  m6me  employer  a  cet  usage  le 
pressoir  de  la  vendange. 

Pour  dhninuer  les  frais  de  la  main-d'oeuvre, 
j'ai  place*  mes  rapes  et  ines  presses  au  premier 
e^age,  de  maniere  que  le  sue  se  rend  de  lui-mcme, 


Digitized  by  Googfe 


(  *7) 

par  des  canaux  de  plomb ,  dans  les  chaudieres 
qui  sont  au  rez-de-chaussee. 

II  con  vie n  t  d'ex  primer  la  pulpe  a  mesure  qu'elle 
se  forme ;  sans  cela  el le  noirtit ,  et  il  se  de  ve- 
loppe  un  commencement  de  fermentation  qui 
rend  l'extraction  du  sucre  plus  difficile. 

Le  sue  marque  depuis  5  jusqu'a  II  degre's, 
et  communement  7  a  8  au  pese- liqueur  de 
Baume. 

Quatre  hommes  suffisent  pour  le  travail  des 
presses ,  en  operant  sur  dix  milliers  de  be t teraves 
par  jour. 

Art.  III.  Depuration  du  sue. 

Nous  avons  dit  qu'a  mesure  que  le  sue  couloit 
des  presses ,  il  se  rendoit  dans  une  chaudiere 
que  j'appellc  ddpuratoire  par  rapport  a  son 
usage.  En  supposaut  qu'on  fasse  deux  operations 
par  jour,  et  qu'on  travaille  5  milliers  de  bet  te- 
raves chaque  fois  ,  cette  chaudiere ,  de  forme 
ronde ,  doit  avoir  5  pieds  et  demi  de  large  sur 
3  pieds  8  pouces  de  profondeur;  dans  ces  di- 
mensions, elle  peut  recevoir  tout  le  produit  d'une 
operation. 

Des  que  la  chaudiere  est  remplie  au  tiers  ou  a 
juoitie  ,  on  allume  lo  feu.  Le  sue  a  deja  pris  une 
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chaleur  de  4o  a  5o  dcgres  lorsqu'on  a  fini  d'ex- 
traire  le  sue  qui  coule,  sans  interruption,  des 
presses  dans  la  chaudiere;  on  porte  alors  la 
chaleur  du  bain*  a  65  ou  66  degrees;  et ,  da 
moment  qu'on  a  atteint  ce  degre  ,  on  Itouffe  le 
feu  en  le  recouvrant  de  braise  mo  nil  lee.  On  jette 
alors ,  dans  la  chaudiere,  de  la  chain  qu'on  a 
fait  f  user  dans  Teau  tiede ,  dans  la  proportion  de 
deux  grammes  et  demi  (  environ  48  grains  )  par 
litre  de  sue ,  en  a yant  soin  de  varier  la  propor- 
tion selon  le  degre*  de  consistance  du  sue.  On 
brasse  la  masse  du  liquide  dans  tous  les  sens 
pendant  quelques  minutes  :  alors,  on  ranime 
le  leu  pour  porter  la  chaleur  du  bain  a  Ho  degres , 
e'est  a  dire  ,  jusqu'au  degre  le  plus  voisin  de 
1'ebullition.  On  enleve  alors  le  feu  du  foyer  :  il  se 
forme,  par  le  repos,  une  couche ,  a  la  surface  du 
bain,  qui,  en  demi-heure,  acquiert  de  la  consis- 
tance ,  et  qu'on  enleve  soigneusement ,  avec 
r  ecu  moire,  au  bout  de  trois  quarts  d'heure,  Des 
qu'on  a  e cum e ,  on  ouvre  un  robinet  qui  est  place 
a  un  pied  du  fond  de  la  chaudiere,  la  liqueur 
coule  d'elle-meme  dans  une  chaudiere  carree  : 
on  ouvre  ensuite  un  second  robinet  qui  est  place 
au  niveau  du  fond  de  la  chaudiere  pour  la  vider 
en  en  tier ,  et  Ton  fait  tomber  la  liqueur  sur  un 
fil  tie  d'ou  elle  se  rend  dans  la  chaudiere  carree  * 


Art.  IV.  Formation  des  strops. 

La  chaudiere  dans  laquelle  se  rend  le  sue  epure 
doit  avoir  8  pieds  de  long  sur  5  et  demi  de  large, 
et  22  pouces  de  hauteur. 

Des  que  Ie  fond  de  cette  chaudiere  est  couvert 
de  liquide,  on  all u me  Ie  feu,  et  on  porte,  le  plus 
promptement  possible,  a  Tabulation. 

Au  moment  oil  le  bain  entre  en  ebullition  ,  on 
y  verse  de  l'acide  sulfurique  delay  d  dans  20  par- 
ties d'eau  ,  et  dans  la  proportion  du  dixie  me  de 
la  chaux  employee;  on  agite  le  bain  pour  que 
le  melange  Be  fasse  egalement  :  on  pent  em- 
ployer avec  succes  les  papiers  teiuts  avec  le 
curcuma  ou  avec  le  tournesol  pour  s'assurer  qu'il 
n'j  a  dans  Ie  bain  ni  exces  de  chaux,  ni  exces 
d'acide;  il  convient  de  laisser  exister  un  exces 
de  chaux,  et  ne  plus  employer  d'acide  du  moment 
que  la  couleur  du  papier  de  curcuma  ne  prend 
plus  dans  Ie  bain  qu'une  nuance  de  brique  pale 
ou  de  vin  blanc  fonce\ 

Apres  cette  operation ,  on  mele  a  la  liqueur  trois 
pour  cent  decharbon  animal  bien  broye,  en  poudre 
impalpable;  et,  un  moment  apres,  on  y  ajoute 

une  moi  tie  du  char b on  qui  a  scrvi  la  veille  (1 ). 
».   - .     1  .    .  . — — 

(1)  On  a  observe  que  le  charbon  provenant  de  1ft  pre- 
paration du  bleu  dc  Piutieproduitoit  un  atiiieur  effet  que 
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ce  mouvcment  en  y  jetant  an  a  tome  de  bcurrc  ,  oil 
en  mod(!rant  le  feu. 

On  connoit  que  la  cnite  se  fait  bien ,  i°.  lors- 
qu'elle  bout  sec  et  avec  bruit;  2*.  lorsque  le  sirop 
ac  dot  ache  de  1'eeumoire  sans  filer  et  sans  adhe- 
sion ;  3°.  lorsqu'en  battant  le  bouillon  avec  la 
do*  de  l'ecumoire,  on  entend  un  coup  sec  com  me 
si  on  frappoit  sur  de  la  soie  ;  4°-  lorsqu'il  ne  se 
produit  presque  pas  d'e'eume;  5°.  lorsqu'en  pre- 
n  an  t  de  la  mousse  ou  des  bulies  sur  le  bouillon  avec 
l'ecumoire,  les  bulles  disparoissent  de  suite  et 
se  resolvent  en  liquide  :  e'est  ce  dernier  carac- 
tere  qui  sert  a  distinguer  les  bulles  du  bouillon 
de  eel  les  des  ccumes.  On  reconnoit  encore  une 
bonne  cuite,  toutcs  les  fois  qu'apr&s  avoir  vide 
la  chaudiere  on  n'aper^oit  dans  le  fond  aucune 
trace  de  noir,  et  que  la  surface  parolt  decapee. 

On  juge  que  la  cuite  est  terminee  d'apres  les 
signes  suivans  :  i°.  on  plonge  l'ccnrnoire  dans  le 
sirop ,  on  la  retire  et  on  passe  rapidement  le 
pouoe  sur  le  bord  pour  prendre  un  peu  de  sirop ; 
on  manie  cette  couche,  entre  Tindex  et  le  pouce  , 
jusqu'a  ce  qu'elle  ait  la  temperature  de  la  peau ; 
alors  on  stfpare  rapidement  les  deux  deigrs;  lors- 
que la  cuite  n'est  pas  a  son  terme  ,  il  ne  se  forme 
pas  de  filet  entre  les  doigts.  Lorsqu'il  commence 
a  se  former  un  filet,  la  cuite  est  bien  avance^e, 
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et  alors  on  rcpete  sou  vent  la  meme  operation. 
La  cuke  est  terminee  tin  moment  que  le  filet 
casse  sec  ;  dans  ce  cas ,  la  portion  superieure  du 
filet  se  retire  vers  Xindex ,  en  formant  une  spi- 
rale ,  et  ne  rentre  jamais  en  entier  dans  la  masse 
qui  adhere  au  doigt. 

Des  qu'on  reconnoft ,  par  la  preuve  ,  que  la 
cuite  est  a  son  terme ,  on  couvre  le  feu  ,  et  , 
quelques  minutes  apres  ,  on  la  verse  dans  le  ra- 
fraichissoir  ,  en  ayant  l'attention  de  verser  de 
haut  pour  y  meier  de  Tair ;  car  Ton  a  reconnu 
que  ce  melange  d'air  facilitoit  la  cristalrisation. 

La  chaudiere  ,  qu'on  appelle  rafraichissoir  3 
est  un  vase  dans  lequel  on  re  unit  successivement 
toutes  les  cuites  qui  se  font  en  un  jour. 

Le  soir,  lorsque  toutes  les  cuites  sont  faites 
et  reunies  dans  le  rafraichissoir,  on  en  remplit 
les  formea  ,  qu'on  appelle  bdtardes.  La  crystalli- 
sation du  sucre  ne  tarde  pas  a  s'y  operer  ;  et  , 
presque  toujours ,  elle  est  complete  le  lendemain  , 
de  maniere  que  vingt-quatre  ou  quarante-hui  t 
heures  apres  la  mise  en  formes,  on  pent,  sans 
inconvenient ,  porter  les  formes  sur  les  pots  pour 
faire  couler  la  rnelasse. 

On  reconnoit  une  bonne  cristallisation  lorsque 
la  surface  est  seche,  que  la  pate  est  bien  gren^e 
et  point  sirupeuse,  et  lorsque  la  surface  de  la  base 
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da  pain  de  sucre  se  crevasse  et  se  cteprime  vers 
]e  milieu ,  ce  qui  est  conau  Sous  le  noih  technique 
Aejfbntaine. 

Je  passe  sous  silence  plusieurs  petits  details 
de  procdde* ,  dont  la  description  ne  feroit  qu'ar- 
r£ter  ma  marche ,  et  qui ,  d'aiileurs  ,  sont  inutiles 
ou  superflus,  parce  qu'ils  ne  sont  ignores  d'au- 
cUne  personne  qui  Se  soit  tant  soit.peu  occUpee 
de  ces  objets. 

Je  terminerai  cet  article  par  observer  que , 
pour  he  rien  perdre  dans  les  ateliers  de  sucrerie, 
on  soumet  a  Teflort  d'une  presse  a  levier  les 
e'cumes,  les  re*sidus  des  fihres  et  le  depot  des 
chaudieres ,  pour  en  exprimer  tout  le  sue  qui  y 
est  contenu ,  et  qu'on  le  verse  a  mesure  dans  les 
chaudieres,  pour  j  suivre  le  cours  derf  ope'rations. 

Une  observation  tres  imporrante ,  et  qu*il  ne 
faut  pas  ntfgliger  9  e'est  qu'on  doit  se  presser  de 
travailler  le  sue  de  la  betterave  a  mesure"  qu'on 
l'extrait :  si  on  le  laisse  re'poser  plusieurs  Leures, 
sur  tout  quahd  il  n'est  pas  concentre*,  il  e*prouve 
des  alterations  qui  denaturcht  le  sucre,  rendent 
son  extraction'  plus  difficile ,  et  dimihuent  hota- 
blcment  la  quantity. 

• 

Art.  VI.  Du  rafjinage. 

,  ■  ■ 

Je  ne  m'etendrai  pas  beaucoup  stir  le  ralfi- 
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nape  du  sucre ;  les  precedes  en  som  counus  et 
biens  decrits  :  je  ne  hie  permetlrai  que  cnaelques 
details  sur  les  perfectionneineiis  qui  y  out  eto 
•  apport^s  ,  de  nos  jours  ,  par  les  personnes  qui 
se  sont  occupies  de  i'ex  tract  ion  du  sucre  de  biette- 

lave.   

M.  Berosne  a  propose  ,  le  premier ,  de  raf- 
liner  a  I'alcool  ;  et  ce  procede  ,  qui  est  tres  expe- 
ditif ,  convient  d'autant  mieux  a  une  sucrerie  de 
belteravcs ,  qu'il  dispense  d'une  foule  d'usiensiles 
necessnires  dans  l'ancien  procede. 

Lorsqu'on  vcut  rarliner  a  I'alcool ,  il  faut  avoir 
l'attention  de  proceder  au  ratfinage,  du  moment 
qu'on  a  fait  couler  la  melasse  ;  car  si  on  donne 
le  temps  au  sucre  de  se  dessdeher  ,  la  melasse 
qui  en  bumecte  Los  crista  ux  s'epaissit;  elle  forme 
une  couche  tros-duoe  sur  la  surface  des  crista  ox  , 
et  I'alcool  la  detache  avec  beaucoup  de  peine. 

En  part  ant  de  cette  observation  ,  on  procede 
au  rufiinagc  comme  ii  suit  t  du  moment  que  la 
melasse  est  ecoulee,  on  ratisse  la  sui lace  du  pain 
de  sucre  contenu  dans  la  forme  ,  et  on  verse, 
peu  a-peu,  aur  toute  l'etcndue  de  la  surface  ,  un 
litre  d'akool  a  36  degres  du  commence,  apres 
avoir  boucbe*  le  petit  orifice  de  la  forme.  On 
recou  v  re  alors  la  base  de  la  for  mo  avec  soio  pour 
eviter   1' evaporation  de  I'alcool.   Deux  liei>res 
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apres ,  on  ouvre  l'orifice  de  la  forme ,  et  l'alcool 
coule  4ans  le  pot,  charge*9 d'une  grand e  partie 
da  primcipe  colorant  j  on  peut  renter  1'opeVa* 
tion  avec  moitie  de  nouvel  alcool ,  el  le  sucre 
equivaut  alors ,  pour  la  blancheur ,  ail  sucre  terr<£ 
ou  a  de  la  belle  cassonade.  Alors ,  on  fond  le 
sucre  et  on  le  travaille  a  la  chaudiere  avec  le  sang 
de  boeuf.  On  termine  1' operation,  ou  en  le  terrant, 
ou  en  l'alcoolisant;  mais  on  a  observe^  que,  par 
le  dernier  de  ces  moyens ,  le  sucre  conservoit  un 
coup  d'ceil  plus  mat  que  par  le  premier,  et  qu'il 
e'toit  un  peu  plus  friable ;  voila  pourquoi  je  fais 
la  premiere  operation  par  l'alcool ,  et  la  seconde 
par  le  terrage. 

Les  pains  de  sucre  alcoolise*  conservent  de 
1'odeur  pendant  quelque  temps  $  mais  cette  odeur 
disparoit  par  le  sejour  des  pains  a  l'e'tuve  et  meme 
par  la  simple  exposition  au  grand  air. 

11  est  necessaire  d'employer  l'alcool  concentre* 
a  36  degres ;  lorsqu'il  est  plus  foible,  il  dissout 
une  portion  de  sucre. 

La  totality  de  l'alcool  n'est  pas  perdue :  il  suffit 
de  le  distiller  pour  le  depouiller  de  la  melasse 
qu'il  a  entrainee;  et  alors  on  peut  le  faire  serrir 
de  nouveau. 

On  a  propose  une  autre  m&hode  de  raffiner  le 
sucre,  qui  ne  in'a  pas  paru  r^unir  les  avantage 


Digitized  by 


(37) 

• 

de  celle  que  je  viens  de  decrire ,  pas  m£me  ceux 
de  l'ancienne  :  elle  consiste  a  dissoudre  cent  par- 
ties de  Sucre  brut,  et  a  les  traiter  avec  10  pour 
100  de  charbon  et  diz  b lanes  d'eeufs.  Lorsque 
le  pain  est  dans  la  forme ,  on  fait  couler  a  tra- 
vers,  un  et  demi  pour  100  de  sirop  blanc. 
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CHAPITRE  TR0IS1EME. 

Compte  rendu  }  par  dipenses  et  pro- 
duits  y  d'une  fabrication  de  Sucre  do 
better aves. 


Le  procede  que  je  viens  de  d^crire  me  parolt 
le  plus  sur,  le  plus  economique  et  le  plus  simple 
de  tous  ceux  qui  sont  parvenus  a  ma  connoissance; 
mais,  si  le  prix  du  sucre  qui  en  est  le  produit 
<5toi t  superieur  a  celui  411  sucre  du  commerce  pro- 
vcnant  du  Nouveau- Monde ,  ce  seroit  tout  au 
plus  un  nouveau  fait  pour  la  science  et  un  objet 
de  pure  curiosite*  pour  la  society.  Nous  allons 
done  presenter  un  etat  tres- exact  de  la  depense 
et  de  la  recette,  pour  mettrechacun  a  porlee  de 
juger  de  l'importance  de  cette  nouvelle  branche 
d'industrie. 

Art.         De  la  depense. 

La  depense  se  corn  pose  :  i°.  du  prix  de  la 
betterave;  a°.  de  la  main-d'eeuvre  pourTextrac- 
tion  du  sucre ;  3°.  de  l'inter£t  de  la  mise  de  fonds 
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pour  former  retablissement ;  4**  de  I'entretien 
des  machines  et  usine;  5°.  de  l'achat  du  com- 
bustible, charbon  animal  et  autres  petits  objets 
employe's  dans  la  fabrique. 

La  betterave  se  vend  generalement  iofr.  le 
millier.  A  ce  prix,  ragriculteur  j  a  trouve* ,  jus- 
qu'ici,  un  benefice  raisonnable  ,  sur-tout  lors- 
qu'ellc  est  cultivee  dans  de  bons  terrains. 

En  supposant  une  teite  de  qualite  moyenne, 
mais  propre  cependant  a  produire  du  ble ,  on  peut 
*  calculer  ce  que  coute  la  betterave,  d'apres  les 
bases  suivantes.  Nous  nous  borntrons  a  faire  le 
calcul  sur  la  culture  d'un  arpcnt. 


3°. 

Deux  labours  prof onds  .  .  .  , 

.   .  24 

3°. 

4°. 

5°. 

6«. 

.   .  4o 

7°- 

3°. 

# 

.  .  5 

* 

TOTAX. 

ib*4 

Ici  nous  ferons  supporter  tous  les  frais  a  la 
betterave,  qnbique  nous  avons  observe*  que  les 
terres  qui  leur  ctoient  consacrees  fussent  semees 
en  ble  vers  le  i5  octobre ,  apres  qu'on  a  an  ache 
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les  betteraves,  et  que  nous  pussions  faire  partager 
nu  ble  les  frais  des  deux  labours,  du  loyer,  cfes 
impositions  et  du  fumier.  On  sentira,  d'apres 
cela,  qu'on  pourroit  require  d'un  tie/s  ies  depenses 
que  nous  passons  sur  le  compte  des  betteraves. 

On  lvalue  ge'neralemen!  le  produit  moyen  d*un 
arpent  de  betteraves  a  20  milliers  j  ce  qui  etablit 
le  prix  du  millier  pour  l'agriculteur  a  9  fr.  20  c.  j 
mais,  com  me  Tepluchement  6te  pres  d\m  dixieme 
a  la  betterave ,  les  20  milliers  se  trouvent  reduits 
a  18  lorsqu'elle  entre  en  fabrication  :  nous 
porterons  done  lc  prix  de  la  betterave  a  10  fr. 
lc  millier  pour  le  lubricant ,  en  supposant  toujours 
qu'il  n'omploie  que  le  produit  de  sa  propre  recohe. 

Pour  determiner  a  present  les  autres  frais  et 
avoir  rigoureusement  l'etat  de  la  defense ,  nous 
supposerons  qu'on  travaille  1  o  milliers  de  bette- 
raves epluche'es  par  jour. 

i°.  10  milliers  de  betteraves  100  f. 

2°.  Deux  chevaux  et  un  horn  me  au 
manege   9 

3°.  Cinq  femmes  aux  rapes.  .....  3 

4°.  Quatre  homines  aux  presses.  ...  6 

5°.  Deux  hommes  aux  chaudiercs.  .  .  3 

6°.  Charbon  animal   10 

70.  Acide ,  cbaux  et  sang  de  bceuf  .  .  2 
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Ci-contre,  .  .  .  i33  f. 

8°.  Perte  sur  l'alcool  employe  au  raf- 

finage   4 

9°.  Combustible  .   la 

Comme  nous  supposons  que  la  fabrique 

ne  travaille  que  qua t re  mois  de  l'annee, 

il  convient  de  repartir  ,  sur  ces  quatre 

mois 3  des  depenses  d'une  autre  nature, 

telles  que  l'interet  de  la  mise  de  funds  , 

Pentretien  des  ustensiles  ,  le  salaire  du 

i  n  ait  re  raff  incur,  etc.  Ainsi ,  en  supposant 

que  l'etablissement  coute  3o,ooo  fr. ,  ce 

qui  est  le  maximum  pour  une  fabrication 

de  io  milliers  par  jour,  ] 'into ret  de  la  mise 

de  fonds  reparti  sur  120  jours  de  travail, 

fait  par  jour  «...  16 

Entretien  des  ustensiles  et  de  l'usine.  .  10 

Salaire  du  rafEneur  et  de  l'ouvrier  qui 

lui  est  attache   20 

Menues  depenses   5 



Total.  200 

La  depen.se  de  cbaque  jour  pour  ('exploitation 
de  10  milliers  de  betteraves  est  done  de  200  fr. 
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Art,  II.  Du produit  d'une  exploitation  de 
IO  milliers  de  betteraves  par  jour, 

Le  produit  de  la  fabrication  se  compose  de 
*trois  objets  distincts  : 
Le  sucre. 

2°.  Le  residu  ou  marc  des  betteraves. 
3°.  La  melasse. 

En  general  ,  la  bcttcrave  fournit  de  3  a  4  pour 
100  de  sucrc  brut;  il  y  a  memo  des  fabriques  qui 
en  on t  retire  de  4  a  5.  La  quantity  varie  en  raison 
des  chaleurs  plus  ou  moins  constantes  de  l'ete  , 
et  sur-tout  en  raison  de  Intelligence  qu'on  a 
appurtce  dans  les  travaux  de  fabrication. 

Nous  supposerons  qu'on  n 'en  extra! t  que  3  pour 
cent.  Dix  milliers  de  betteraves  exploiters  par 
jour,  donneront  done  3oo  livres  de  sucrc  brut 
qui ,  a  raison  d'une  depense  de  200  fr.  par  jour , 
portent  le  prix  du  sucre  brut  a  environ  i5  sous 
ou  65  cent,  la  livre. 

Independamment  du  produit  du  sucre ,  il  en 
est  un  second  qui  merite  une  grande  considera- 
tion, ce  sont  les  epluchures  ,  et  le  marc  des  bette- 
raves apres  qu'on  en  a  exprime*  le  sue. 

Les  epluchures  for  men  t ,  a  -  peu  -  pres ,  le 
dixieme  du  poids  de  la  belterave ;  elles  sont 
composees  des  collets ,  des  radicules ,  de  quelques 
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portions  de  la  peaiuet  de  la  terre  qui  peut  adherer 
a  la  surface.  Sur  un  millier  d'epluchures  prove* 
nant  de  10  milliers  de  betteraves,  il  y  a  au  inoins 
une  bonne  moitie  qui  fait  une  excellente  nourri- 
ture  pour  les  coohons  ,  qui  en  sont  tres-avides. 

Le  marc  des  betteraves  forme  un  objet  bien 
plus  important*  En  supposant  qu'on  extraie 
70  pour  100  de  sue  de  la  betferave,  Fexploi- 
tation  de  10  milliers  par  jour  fournit  1600  ki- 
logrammes ,  ou  environ  3o  quintaux  de  marc, 
qui  forment  une  nourriture  tres*pr&ieuse  pour 
les  b6tes  a  cornes. 

Cette  nourriture,  qui  est  presque  seclie,  n'a  ni 
les  inconveuiens  des  berbes  ou  racines  aqueuses, 
ni  ceux  des  fourrages  sees  pour  l'usage  des  b6tes 
a  cornes;  elle  ne  produit  point  la  pouriture 
comme  les  premieres,  et  ne  donne  pas  lieu  a  des 
obstructions,  ni  n'ecbauffe  pas  comme  les  seconds; 
elle  contient  presque  tous  les  principes  nutritifs 
de  la  betterave  dont  on  n'a  enleve ,  en  la  travail- 
Jant,  qu'environ  60  pour  100  d'eau,  3  pour 
100  de  sucre,  et  un  peu  d'extractif  et  de  gela- 
tine. 

Cette  quantite*  de  marc  peut  nourrir ,  par  jour , 
7  a  800  be'tes  a  laine. 

Les  bgeufs,  les  vacbes,  la  volaille,  derorent 
cette  nourriture,  qui  les  engraisse  beaucoup  mieux 
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que  tous  Jes  alimens  connus;  les  brebis  et  Ics 
vaches  laitieres  soumises  a  ce  regime ,  donnent 
beaucoup  plus  de  lait ,  et  d'une  excellente  qua- 

Dans  un  domaioe  ou  Ton  etabliroit  une  fabri- 
que  de  l'impoi  tance  de  celle  dont  je  parle ,  on 
peut  cngraisser,  par  an  ,  5o  a  60  boeufs  ou  4  a 
5oo  moutons  avec  ces  seuls  residus. 

La  melasse  est  un  troisieme  prod  nit  qui  n'est 
pas  a  de'daigner.  Sexploitation  d'un  millier  de 
betteraves  en  fournit  a-peu-pres  240  livres  par 
jour,  qu'on  peut  vend  re  dans  le  commerce  a  raison 
de  10  a  1 5  fr.  le  quintal  ou  les  5o  Kilogrammes  , 
ou  bien  les  faire  fermenter  et  les  distiller  pour  en 
extraire  l'alcool. 

Lorsqu'on  prend  le  parti  de  distiller,  on  dc- 
laye  la  melasse  dans  Teau  ,  de  maniere  que  la 
liqueur  marque  7^9  degres  ;on  y  mele  eusuite 
avec  soin  de  la  levure  dc  biere  ou  du  levain  de 
pate  d'orge  delayes  dans  Teau  tiede ,  dans  la 
proportion  de  2  livres  pour  la  premiere  ,  par 
10  quintaux  de  liquide  ,  et  de  6  livres  pour  la 
seconde. 

Les  cuviers  qui  contiennent  cette  liqueur  a 
fermenter,  doivent  &tre  places  dans  une  e*tuve 
OU  la  chaleur  soit  constamment  a  16011  18  degres 
du  tbermometre  centigrade.  La  fermentation  ne 
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tarde  pas  k  s'annoncer ,  et  eile  est  terminee  en 
quelques  jours. 

La  distillation  doit  s'ope^rer  dans  les  ala  rabies 
perfectionnes  KAdam  et  de  Berard ;  alors  i'al- 
cool  n'a  aucun  mauvais  gout ,  et  on  peut  l'obtenir 
au  degre*  qu'on  desire  par  une  seule  distillation. 
Cet  alcool  a  cela  de  particulier ,  c'est  qu'au  me  me 
degre*  de  concentration  il  est  infiniment  plus 
piquant  que  tous  les  autres  qui  nous  sont  connus.. 

100  litres  de  me'lasse  donnent  a-peu-pres 
33  b'tres  d'alcool  a  22  degres. 

Avant  de  livrer  les  r&idus  aux  bestiaux ,  on 
peut  les  faire  fermenter  en  les  de'lajant  dans 
une  quantity  d'eau  suffisante,  et  les  distiller 
ensuite.  Parcemoyen,  on  peut  encore  en  extra  ire 
environ  4  pour  100  d'alcool  \  mais  cette  ope- 
ration entraine  un  embarras  de  manipulation 
qui  me  1  a  fait  abandonner;  elle  a  donne*  lieu, 
n^anmoins,  a  une  observation  que  je  ne  puis  pas 
passer  sous  silence ,  pour  ^clairer  ceux  qui  pour- 
roient  se  trouver  dans  le  me4  me  cas  que  moi. 
J'avois  concu  Fidee  de  passer  de  Teau  sur  les 
residua  pour  m'en  servir  ensuite  a  delayer  la  me'- 
lasse; cette  eau  de  lessive  marquoit  de  2  a  4 
degre*s;  je  procedois  ensuite  a  la  fermentation 
par  la  m^tbode  ordinaire.  La  fermentation  sV- 
tablissoit  facilement :  lorsqu'elle  e*toit  termini, 
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tic  l'alcool  par  la  fermentation ,  inais  dif&rant 
entreelles  par  des  proprietes  particuliercs.  L'etat 
sous  lequel  se  presentent  ces  trois  especes  de 
aucre  etablit  et  constitue  une  de  leurs  principales 
dif  f  erences :  Tune  est  constainment  a  l'etat  liquide, 
l'autre  a  l'e'tat  d'une  poudra  qui  n'est  pas  suscep- 
tible de  cristallisation,  et  1' autre  a  l'etat  de  cris- 
taux  tres-reguliers. 

La  premiere  espece ,  ou  le  sucre  liquide  ,  existe 
dans  la  pi u part  des  v^getaux  et  des  fruits;  elle 
constitue  les  sirops  lorsque  le  sue  est  convena- 
blement  rapproche  par  Tevaporation. 

La  seconde  espece  se  presente  sous  forme  so- 
lide  et  seche ,  mais  sans  etre  susceptible  de  cris- 
tallisation j  le  sucre  de  raisin  est  de  ce  genre  , 
de  meine  que  le  sucre  du  miel  et  celui  qui  pro- 
▼ient  de  l'alteration  de  l'amidon  par  l'acide 
sulfurique.  .    .  !'  '  nSl  si  !!     f  * 

La  troisieme  espece  est  susceptible  de  cris- 
ta! User;  et  les  crista ux  pre  sen  tent  la  forme  d'un 
p ris me  tetraedre  ,  termine  par  un  sommet  diedre. 
Cette  derniere  espece  se  trouve  dans  la  canne  a. 
sucre ,  la  betterave ,  1  'era ble  a  sucre  ,  la  chataigne, 
la  chataigne  d'eau  ,  etc.  Cette  derniere  espece  est 
la  plus  estimee  et  la  plus  reciiercliee  ,  i°.  parce 
qu'elle  a  un  gout  plus  franc ;  2°.  parce  que,  sous 
le  memo  poids ,  elle  sucre  dayaatage ,  3°.  parce 
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qu'clle  est  plus  Facile  a  employer  et  plus  agreable 
a  la  vue. 

II  n'existe  pas  aujourd'hui  le  raoindre  doute , 
dans  l'esprit  des  liommes  exlaire's,  sur  la  par- 
faite  identity  des  sucres  qui  constituent  la  troi- 
sieme  espece  $  et  lorsqu'on  les  a  ramene's ,  par 
le  rafKnage ,  au  meme  degre*  de  blancheur  et  de 
purete* ,  la  personne  la  plus  prevenue  ne  peat  y 
trouver  aucune  difference. 

Sans  doute,  lorsque ,  des  le  commencement 
de  la  fabrication ,  on  a  verse*  dans  le  commerce 
des  sucres  de  betterave  brules,  mal  prepared, 
mal  raffine's ,  le  consommateur  a  du  les  prose ri re 
et  trouver,  entre  ces  sucres  et  ceux  de  Hambourg 
ou  d'Orleans ,  une  tres-grande  difference;  mais, 
alors  m£me ,  Thomme  instruit  les  a  confondus 
dans  la  meme  espece ,  et  il  a  rapporte*  cette  diffe- 
rence a  l'imperfection  du  precede*  naissant  plutot 
qu'a  la  nature  des  principes.  Dijk  notre  celebre 
collegue  M.  Hauy  avoit  prouve'  que  la  forme 
des  cristaux  ^loit  la  mgme  $  deja  plusieurs  fa- 
briques  presentoient  des  r^sultats  analogues  a 
ceux  des  colonies ,  et  il  etoit  natural  de  penser 
que  la  mime  perfection  s'etabliroit  peu-a-peu 
dans  tous  les  ateliers.  On  savoit  que,  de  tout 
temps  9  on  a  fabrique  des  draps  avec  les  meWs 
matieres,  et  que  ueanmoina  les  draps  du  dixiemt 
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eiecle  n'&oient  pas  coinparabies  a  ceux  du  dix- 
huhieme;  on  savoit  que  chaque  art  a  son  en- 
fance ,  mais  qu'aujourd'hui  cette  enfance  est  de 
peu  de  duree  par  rapport  aux  progres  des  lu- 
mieres.  Ge  qu'on  avoit  prddit  est  arrive;  et,  en 
moins  de  deux  ans,  la  fabrication  s'est  ameliorde; 
elle  s'est  simplified  au  point  qu'elle  est  aujour- 
d'hui  confide  a  des  ouvriers,  et  qu'il  y  a  peu 
d'operations  qui  preaentent  des  resultats  plus  surs 
et  plus  constans  :  aussi ,  les  produits  des  fabriques 
de  betteraves  circulent-ils  dans  le  commerce  sans 
opposition ,  et  le  consommateur  j  met  le  meme 
prix  qu'a  ceux  de  Cannes  de  quality  egale. 

On  a  dit  que  ce  sucre  etoit  plus  leger  que 
celui  de  Cannes,  et  que,  par  consequent,  sous 
■le  mime  volume,  il  sucroit  moins  :  quelque  foible 
que  soit  cette  accusation,  il  m'est  impossible  d'y 
aouscrire  :  j'emploie  les  mimes  formes  qu'a  Or- 
leans |  et  chacune  fournit  un  pain  rigoureusement 
<lu  mime  poids  que  dans  les  raf fineries  d'Orleans. 
Depuis  trois  ans  je  n'emploie  pas  k  ma  table 
<T autre  sucre  que  celui  de  ma  fabrique ,  et  il  est 
peu  de  jours  ou  des  convives ,  qui  ne  s'en  doutent 
pas  ,  ne  me  fassent  compliment  sur  la  beaute  et 
la  bonte'  de  ce  sucre. 

J'ai  deja  observe1  que  le  Sucre  raffine*  a  1'alcool 
exhale ,  pendant  quelque  temps  ,  une  odeur 
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de  sag r<5 able ;  ainsi ,  si  on  le  met  dans  le  com* 
merce  imm&Hatcment  apres  qu'il  est  raffing , 
le  consommateur  sera  en  droit  de  se  plaindre  , 
et  de  le  repousser ;  ici  c'est  la  iaute ,  non  du 
sucre  ,  mais  du  proprietaire  ,  qui  doit  laisser  dis- 
paroitre  cette  odeur  d'aicool  a?ant  de  le  mettre 
en  vente. 

Ainsi  le  sucre  de  betteraves  et  celui  de  Cannes 

» 

sont  rigoureuseinent  de  meme  nature,  et  on  ne 
peut  ^tablir  entre  eux  aucune  difference. 

Art.  II.  J  vantages  que  t  agriculture  peut 
retirer  des  sucreries  de  Setterares. 

L'agriculture  ne  peut  que  retirer  un  tres-grand 
avantage  de  ces  dtablissemens  :  tout  ce  qui  vario 
les  recoltes  et  en  augmente  le  nombre,  est  un 
bienfait  pour  l'agriculture;  ainsi,  sous  ce  rapport, 
la  culture  de  la  betterave  lui  est  avantageuse  : 
cette  culture  iournit  en  outre  un  moyen  d'asso- 
lement  de  plus;  et,  en  en  faisant  une  recolte 
intermediaire,  ainsi  queje  le  pratique,  elle  double 
le  produit  du  fonds  et  ne  fait  pas  perdre  un  grain 
de  ble. 

La  culture  de  la  betterave  a  encore  l'avantage 
de  rendre  la  terre  plus  meuble,  et  de  la  nettoyer 
des  mauvaises  herbes  par  les  sarclages. 

4* 
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La  fabrication  du  sucre  de  betteraves  n'est 
pas  moins  utile  a  l'agriculture  que  la  culture  de 
cette  plante. 

i°.  Les  residus  ou  le  marc  des  betteraves 
pen  vent  fournir  a  la  nourriture  des  betes  a  comes 
et  des  cocbons  d'un  grand  domaine  pendant 
quatre  mois  d'hiver,  novemhre,  decembre,  jan- 
vier  et  fe*?rier. 

En  supposant  qu*il  y  ent  en  France  deux  cents 
fabriques  travaillant  dix  millicrs  de  betteraves 
par  jour ,  les  residus  suffiroient  a  l'engrais  de  dix 
a  donze  mille  bceufs  ou  de  quatre-vingts  a  cent 
mi  lie  moutons,  et  de  deux  a  trois  mille  cocbons. 

2°.  Ces  fabriques  ont  Pavantage  d'occuper  les 
cbevaux  et  les  homines  d'un  domaine  pendant 
la  morte  saison ,  et  de  donner  du  travail  a  des 
Strangers  qui,  durant  ces  quatre  mois,  seroient 
condamnes  a  l'oisivete.  Independamment  des 
homines  employes  a  la  culture  de  la  betterave, 
lVpluchement  et  l'extraction  du  sucre  pourroient 
occuper  les  bras  de  cinq  a  six  mille  personnes 
pendant  l'hiver,  en  supposant  qu'il  y  ent  deux 
cents  fabriques  en  activite. 

Art.  III.  Est-il  de  Vinte'rSt  de  la  France 
de  multiplier  let  fabriques  de  betteraves? 

La  France  ne  peut  pas  avoir  d'aut re  inter  it 
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que  celui  de  ses  habitans ;  ainsi  tout  ce  qui  dug- 
mente  la  masse  du  travail,  tout  ce  qui  multiplie 
les  productions  de  la  i,erre  et  de  Tiii^us^rie ,  too* 
ce  qui  enricbijt  l'agriculteur ,  ne  pent  que  mgriter 
une  grande  protection  de  la  part  de  son  £oupsrr 
nement. 

Ici  se  presente,  sans  doute,  la  grande  jepnsi- 
deration  des  colonies,  et  je  n'ai  point  la  pretention 
de  resoudre  une  question  d  une  aussi  baute  im- 
portance :  je  me  bornerai  a  presenter  ,  A  ce  sujet, 
quelques  vues  que  je  soumeto  a>ec  r*s,pe,cjt  a  la 
sagesse  du  Gouvernement  et  aux  hommes  plus 
eclaire's  que  moi. 

Je  ne  dirai  point,  avec  quelques  eerivains, 
que  le  systeme  colonial  n'inteVesse  pas  la  nation  , 
sous  le  pretexts  que  les  colonies  ne  versent  riep 
au  tresor  public,  qu'elles  spnt  une  ocqasipu  de 
guerre  toujours  existaate,  qu'elles  n^qessMeni 
l'entretien  d'uqe  marine  tres-dispendjeuse ,  etc. 
Je  sais  que  les  colonies  ouvrent  un  d^bouebe  aux 
produits  de  notre  industrie  et  de  notre  sol  $  je 
sais  qu'elles  ali  men  tent  nos  fabriques  en  matieres 
premieres,  et  qu'elles  donnent  une  gran  do  activity 
au  commerce :  sous  tous  ces  rapports ,  les  colonies 
ont  ete*  jusqu'ici  une  des  sources  principals  de 
la  prosperite  publique ;  mais ,  si  tous  ces  avan- 
tages  peuvent  6tre  reportes  dans  je  sein  m£me 
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de  la  France ,  si  la  fabrication  indigene  du  sucre 
et  de  Tindigo  peut  remplacer  le  sucre  et  l'indigo 
du  Nouveau- Monde,  au  mime  prix  et  dans  les 
mimes  qualit^s;  si  cette  nouvelle  Industrie  aug- 
mente  la  tnasse  du  travail  parmi  nous,  et  enrichit 
notre  agriculture  sans  la  priver  d'aucun  de  ses 
prod uits  *y  il  est  Evident  qu'il  reste,  contre  les 
colonies,  sans  compensation  d'aucun  interdt 
majeur,  les  defenses  annuelles  qu'elles  occasion- 
•nent  et  les  nombreuses  chances  de  guerre  qui , 
tout  a. coup,  compromettent  nos  fortunes  et  nous 
for  cent  k  des  privations  ,  lorsqu'une  marine  formi- 
dable ne  peut  pas  dominer  ou  au  moins  rivaliser 
sur  les  mers. 

On  pourroit  fortifier  ces  raisons ,  de  Te'tat 
actuel  des  colonies  :  mais  a  Dieu  ne  plaise  que 
je  pretende  d&ourner  l'attention  du  Gouverae- 
ment  d'un  aussi  grand  intergt  pour  la  me*tro- 
pole,  et  de  sa  sollioitude  paternelle  pour  les 
malheureu  colons  qui  ont  e'te'  de'pouilles  de 
leurs  proprietes  !  Je  me  borne  a  desirer ,  pour  Ie 
moment ,  qu'il  encourage  les  e'tablissemens  de 
sucre  indigene,  pour  que  leurs  produitsconcourent 
avec  ceux  des  colonies,  et  que  nous  puissions 
reprendre ,  avec  les  Strangers ,  des  relations  com- 
mercials qui  se  bornoient  a  Te'cliange  de  nos 
denrces  col oni ales ,  sur-tout  du  sucre,  contre  ica 
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productions  de  leur  sol.  Cela  devient  d'autant 
plus  important,  que  nos  principaux  rapports  de 
ne"goce  avcc  Harabourg  et  les  peuples  du  nord  , 
consistoient  en  denrees  coloniales,  qu'ils  nous 
pajoient  en  bois  de  construction  ,  metaux ,  po- 
tasse,  chanvre,  lin  et  suif,  et  que,  ces  grands 
moyens  d'^change  venant  a  nous  manquer , 
l'Angleterre  doit  lieriter  de  cet  immense  com- 
merce. 

Art.  IV.  Des  causes  qui  ont  ddlermind  la 
chute  de  la  phipart  des  etablissemens  qui 
sfdtoient  forme's,, 

■ 

Les  hommes  qui  ne  jugent  les  arts  que  super- 
ficiellement,  se  persuadent  que  les  fabiiques  de 
sucre*  de  betterave  ne  peuvent  pas  soutenir  la 
concurrence  des  fabriques  de  sucre  de  canne  , 
et  ils  appuient  aujourd'hui  leur  opinion  sur  la 
chute  de  la  plupartdes  Etablissemens  qui  s'etoicnt 
formes  avant  la  paix.  On  pourroit  se  borner  k 
leur  r^pondre^  qu'il  soffit  que  quelqucs-uns  se 
soutiennent,  malgre*  la  concurrence  des  sucres 
Strangers,  pour  prouver  que  nos  fabriques  peu- 
vent rivaliser;  mais  je  preTere  indiquer  ici  les 
causes  de  cette  chute,  et  &ablir  quelqnes  principes 
qui  puissent  dinger  les  entrepreneurs  dans  les 
nouveaux  Etablissemens  qui  pourront  se  former. 
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Lorsqu'on  a  commence  a  extraire  du  sucre 
de  la  bettcrave ,  le  Gouvernement  a  excite  le 
zele  de  to  us  les  Francais  par  des  encourage  mens  ; 
par- tout  on  a  seme  des  betteraves ,  par- tout  on  a 
forme  des  etablissemcns  sans  con  suiter  pr  enable- 
ment, ni  J'a vantage  du  sol,  ni  le  prix  de  la 
culture,  ni  la  qualite  saccbarine  de  la  racine.  On 
a  bati ,  a  grands  frais ,  de  vastes  ateliers ;  on  a 
acbele  des  rapes  et  des  presses  dont  on  ignoroit 
l'effet ;  et  souvent  on  est  arrive*  au  moment  de 
la  fabrication  sans  se  douter  du  procede  qui 
scroi  t  mis  en  usage ,  quelquefois  me  me  sans 
avoir  fait  cboix  d'un  bomme  capable  de  conduire 
les  operations. 

.  La  marcbe  raisonnce  d'une  nouvelle  Industrie 
n'est  point  celle  qu'on  a  suivie  :  on  a  la  it  des 
pertes,  et  on  devoit  s'y  attendre.  Ici  la  bettcrave 
ne  contenoit  plus  de  sucre  au  moment  ou  on  l'a 
iravaillee  :  e'est  ce  qui  a  entraine  la  cbute  de 
tous  les  etablissemens  du  midi j  la,  on  a  employe 
de  mauvais  procedes,  et  on  n'a  extrait  que  des 
sirops ;  ailleurs  ,  la  culture ,  ou  l'acbat  de  la 
betterave  ,  ont  etc  si  couteux,  que  le  produit  n'a 
pas  balance  la  depense. 

Cette  maniere  irreflechie  de  proctder  a  du 
entrainer  la  cbute  de  la  plupart  des  etablissemens; 
ct ,  comme  on  raisonne  d'apres  les  rcsultats  de 
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son  experience,  quelle  soit  bonne  ou  mauvaise, 
il  s'est  bientot  forme'  une  opinion  presque  g4n4- 
rale  con  Ire  le  succes  de  nos  fabriques.  D'un  autre 
c6te* ,  la  mauvaise  quality  du  sucre  que  quelques 
fabricans  on*  verse*  dans  le  commerce,  n'a  pas 
peu  conrribue'  a  d^gouter  le  consommateur. 

II  eut  mieux  valu,  sans  doute,  recbercber  les 
causes  de  ce  peu  de  succes  ,  et  tourner  les  yeux 
vers  les  etabbssemens  qui  prosperoient ,  pour  y 
e'tudier  la  bonne  me'tbode;  mais  telle  n'est  pas  la 
marcbe  de  l'opinion  publique,  en  fait  d'industrie  j 
elle  adopte  souvent  une  nouveaute^  sans  examen  , 
comme  elle  la  proscrit  sans  raison  plus  souvent 
encore* 

Neanmoins,  les  essais,  r^pe^s  sur  tons  les 
points  de  la  France,  ont  present  e*  des  re'sullats 
dont  l'obaervateur  a  pu  faire  son  profit  \  et  ces 
essais  nous  ont  enfin  amends  a  des  connoissances 
positives  sur  la  culture  de  la  betterave ,  sur  son 
produit  et  sur  un  proce^le*  sur ,  facile  et  econo- 
unique,  pour  en  extraire  tout  le  sucre. 

L'expenepce nous  a  encore  appris  que  les  e'ta* 
blissemens  de  sucre  de  betterave  ne  pourroient 
prosperer  qu'entre  les  mains  des  proprietaires  qui 
recolfteroient  eux-mdmes  les  betteraves ,  et  con- 
aommeroient  les  re'sidus  dans  leurs  domaines.  II 
auffit.en  effet  de  jeter  un  coup  d'osil  sur  les  avan- 
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tages  que  presente  cette  fabrication  ,  lice  k  une 
grande  exploitation  ruralc ,  pour  sentir  combien 
doit  etre  grande  la  difference  des  resultats  dans 
les  deux  cas.  •  , 

1°.  Le  proprietaire  qui  cultivc  la  betterave  , 
l'obtient  a  plus  bas  prix  que  Tentrepreneur  qui 
1'achete  au  cultivateur ;  cette  difference  est  im- 
mense ,  sur-tout  si  on  considere  que  cette  recolte 
elant  intermediate,  les  frais  de  labour  et  de  fil- 
mier peuvent  etre  supported  par  la  recolte  du  ble 
qui  succede. 

2°.  Les  residus  de  betteraves  peuvent  nourrir 
presque  toutes  les  betes  a  comes  d'un  grand  do- 
ma  ine ,  pendant  les  quatre  mois  les  plus  rigoureux 
de  l'annee  :  la  vente  de  ces  residus  ne  produit 
pas  a  l'entrepreneur  la  moi  tie  du  benefice  qu'en 
retire  l'agriculteur  en  les  consommant  dans  sa 
ferme. 

3°.  Les  transports ,  le  travail  du  manege  et  la 
plupart  des  operations  dans  l'atelier  ,  s'executent 
par  les  chevaux  et  les  hommes  de  la  ferme  $  tandis 
que  Tentrepreneur  est  oblige  de  tout  creer,  d'ap- 
peler  tout  du  dehors ,  et  cela,  pour  en  temps  li- 
mite,  ce  qui  lui  donne  encore  plus  d'avantages. 

4°.  La  main  -  d 'o  n vi  e  est  plus  chcre  dans  les 
\illes  ou  s'etablit  l'entrepreneur  ,  que  dans  les 
campagnes  ou  reside  le  proprietaire. 
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6°:  Le  combustible  coAte  constamment  un  peu 
plus  dans  les  villes  que  dans  les  campagnes ,  sur- 
tout  ie  bois ;  et  quelques-unes  des  operations  peu- 
vent  £tre  conduites  avec  ce  combustible. 

Ainsi  ce  nouveau  genre  d'industrie  doit  £tre 
etabli  dans  les  grands  domaines;  e'est  la,  et  la 
seulement ,  qu'il  peut  obtenir  une  grande  pros- 
pe'rite'.  Independainment  des  avantages  que  pre** 
sentent  ces  locality ,  nous  pourrions  ajouter  qu'il 
est  rare  que  les  bad  mens  dependans  d'une  grande 
exploitation  rurale  ne  pr^senlent  pas  assez  de  de*- 
veloppemens  pour  y  fixer ,  sans  frais  de  construo 
tion,  cette  nouvelle  inJustrie.  Je  pourrois  citera, 
l'appui  deux  c'tablissemens  de  ce  genre  ,  qui  n'ont 
pas  exige  une  depense  de  3oo  francs  en  construc- 
tion ,  pour  £tre  annexes  aux  domaines ;  et  ces  deux 
etablissemens  prosperent  dans  le  moment  actuel ; 
ils  viennent  de  rouvrir  leur  cinquiemecampagne. 

Le  grand  proprietaire,  accoutume'  jusqu'ici  k 
des  recoltes  faciles  ,  se  livrera  peut  -  dtre  encore 
difficilement  a  cette  nouvelle  exploitation  ,  parce 
qu'elle  suppose  des  connoissances  qu'il  n'a  pas. 
Mais  qu'il  considere  que  nous  avons  fait  tous  les 
firais  des  t&tonnemens ,  que  les  procedes  que  nous 
venons  de  de"crire  sont  faciles  et  surs,  que  les 
calculs  que  nous  avons  e^ablis  sont  exacts  et  dc- 
duits  de  l'experience ;  qu'il  considere  que  les  dis- 
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tillcrics  de  grain  et  de  pommes  de  terre ,  fortunes 
dans  presque  tous  les  domaines  du  nord ,  exigent 
des  connoissanccs  presque  aussi  etendues  ,  sans 
presenter  nean moins  autant  d'avantage,  puisque , 
outre  la  nourriture  des  bestiaux  et  le  prod  nit  de 
l'alcool ,  plus  abondans  par  les  betteraves  que  par 
le  grain  ,  nous  avons,  de  plus  que  dans  ces  distil* 
lerics ,  la  production  du  sucre  ;  et  Ton  verra  qu'on 
peut  a-la-fois  ameliorer  son  domaine  et  concourir 
a  enrichir  son  pays  d'un  produit  qui  est  devenu 
pour  lui  de  premiere  necessity. 
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Art.  I — On  the  Manufacture  of  Beet-root  Spirit. 

The  disease  which  has  attacked  the  vine  in  France,  especially  daring  the 
aatamn  of  1853,  so  affected  the  produce  that  the  manufacture  of  brandy  fell 
off  very  considerably,  and  its  price  consequently  rose.  In  several  parts  of  the 
north  of  France,  on  the  other  hand,  the  crop  of  beet  was  rather  inferior, 
and  not  well  adapted  for  the  production  of  sugar.  Theso  two  circum- 
tauces  have  caused  a  great  number  of  manufacturers  to  turn  their  attention 
to  the  subject  of  the  production  of  spirit  directly  from  the  beet.  Experience 
has  shown  that  roots  may  be  very  unfit  to  be  profitably  used  in  the  manu- 
facture of  sugar,  and  yet  be  rich  in  that  substance.  Now  if  this  sugar 
could  be  converted  into  alcohol,  it  might  give  rise  to  the  creation  of  a  uew 
branch  of  trade.  That  can  now  bo  done  by  a  process  as  simple,  as  it  is 
ingenious  and  economical.  We  alluded  to  this  process  in  the  first  number 
of  this  Journal,  and  drew  attention  to  its  importance  with  reference  to  this 
country.*  It  has  sinco  then  been  fully  tested,  and  its  value  placed  beyond 
all  doubt;  whilst  from  an  Irish  point  of  view,  circumstances  have  arisen 
which  appear  to  us  to  recommend  it  strongly  to  the  serious  consideration 
of  Irish  capitalists.  It  is  now  quite  evident  that  the  Chancellor  of  the 
Exchequer  has  come  to  the  determination  of  equalizing  the  duties  upon 
spirits  in  England,  Scotland,  and  Ireland.  If  this  be  done,  there  can  be  no 
doubt  that  the  increase  of  price,  caused  by  the  elevation  of  the  duty  upon 
whiskey  in  this  country,  will  cause  a  corresponding  decrease  in  the  con- 
sumption of  spirits,  aud  the  Irish  distilling  trade  will  be  materially  injured, 
inasmuch  as  the  Irish  distiller  will  not  be  in  a  position  to  compete  with  a 
large  majority  of  the  British  distillers. 

Very  little  raw  spirit  is  consumed  in  England,  the  greater  part  being 
first  rectified,  to  free  it  from  the  peculiar  oils  which  give  the  flavour  to 
corn  spirit,  and  is  then  prepared  in  various  ways  to  suit  the  public  taste. 
The  worst  spirit,  or,  in  other  words,  the  spirit  prepared  from  the  cheapest 
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materials,  made  on  the  largest  scale,  and  with  the  moat  improved  form  of 
still  will  be  just  as  good  as  the  very  best  Irish  whiskey.  The  English 
mannfactnrcr  lias  therefore  to  consult  economy  alone,  whilst  the  Irish 
distiller,  the  greater  part  of  whose  prodncc  is  consumed  raw,  has  hitherto 
bccu  obliged  to  consult  the  taste  of  his  customers  rather  than  eco- 
nomy of  production*  The  natural  result  of  this  has  been,  that  judged 
from  the  latter  point  of  view  alone,  our  system  of  distillation,  in  all  its 
details,  is  very  far  behind  that  of  England.  As  an  example,  we  may 
take  our  stills,  which  cannot  be  compared  for  a  moment  with  that  admi- 
rable apparatus,  Coffey's  still.  The  latter  is  now  very  largely  used  in 
England,  or  somo  other  improved  one  upon  analogous  principles,  whilst  we 
believe  there  is  not  a  single  one  worked  at  present  in  Ireland,  although 
the  inventor  was  an  Irishman.  Those  which  had  been  put  up  having 
been  found  to  produce  a  spirit  unfit  for  consumption  in  its  raw  state,  were 
obliged  to  be  given  up. 

When  the  duties  come  then  to  be  equalized,  the  Irish  home  trade  will 
be  reduced,  and  the  Irish  distiller  will  in  most  cases  be  unable  to  take  ad- 
vantage of  the  demand  for  inferior  spirits  in  England  The  introduction 
of  the  manufacture  of  beet-spirit  would  hence  be  of  eminent  service  to 
Ireland,  for,  while  it  would  not  interfere  with  the  manufacture  of  ordinary 
com  whiskey  for  consumption  in  its  raw  state,  it  could  be  made  at  so  low 
a  price  as  would  enable  its  manufacturers  to  undersell  those  of  every  other 
spirit  for  rectification.  With  a  view  of  again  directing  attention  to  too 
matter,  we  shall  give  a  short  history  of  the  attempts  which  have  from  time 
to  time  been  made  to  devise  a  simple  process  of  making  beet  spirit, — intro- 
ductory to  a  full  and  complete  account  of  the  best  processes  now  in  use  in 
France,  which  we  purpose  to  give  hereafter. 

It  is  well  known  that  alcohol  can  only  be  produced  by  the  fermentation 
of  liquids  containing  sugar,  and  that  hence,  every  vegetable  containing 
that  substance,  whether  in  that  form  of  it  known  as  grape  or  fruit  sugar, 
or  as  ordinary  cane  sugar,  can  be  employed  for  the  production  of  spirit. 
And  a  great  variety  of  them  have  accordingly  been  tried;  but  independent  of 
the  first  and  best  source  of  spirit,  the  juice  of  the  grape,  corn  has  hitherto 
been  the  chief  source  of  spirit  in  Europe.  This  has  arisen,  not  only  from 
the  superiority  of  the  spirit,  but  also  because  grain  forms  the  chief  object 
of  cnltnre  among  nearly  all  people.  The  cultivation  of  that  class  of  crops 
denominated  "  green  crops "  has  only  begun  to  become  general  within  a 
century.  None  of  the  plants  of  that  class  could  therefore  have  been  pro- 
posed as  a  source  of  spirit  prior  to  that  period.  Dnt  already,  in  1770, 
spirit  was  manufactured  to  some  extent  from  carrots  in  Saxony.  The 
manufacture  did  not,  however,  extend,  and,  what  is  very  curious,  no 
attempt  was  matlo  to  substitute  beet  for  the  carrots  for  a  long  period  after 
t)i at  plant  had  become  a  source  of  sngar. 

The  first  person  who  seriously  considered  tho  advantages  of  using  beet 
as  a  source  of  alcohol  was  M.  Dubntufant,  who,  in  his  Treatise  upon  Dis- 
tillation, published  in  1824,  states,  that  about  15  gallons  of  spirits  a 
little  over  proof,  might  be  obtained  from  one  ton  of  roots,  rasped  up  and 
pressed,  as  in  the  manufacture  of  sugar,  and  that  the  juice  contained  a 


Digitized  by  Google 


1 854.]  On  the  Manufacture  of  Beet-root  Spirit. 


187 


substance  capable  of  inducing  fermentation,  exactly  like  the  yeast  of  beer. 
Nothing  further  appears  to  have  been  dene  relative  to  the  subject  until 
1 832,  when  MM.  Lonvet  Gillcs  and  Jalln,  of  Peroniie,  took  out  a  patent 
for  tho  manufacture  of  spirit  from  beet-root,  by  means  of  the  improved 
still  of  Dcrosnc.  This  process  consisted  in  washing  and  rasping  the  roots, 
and  pressing  the  juice  exactly  in  the  same  way  that  the  roots  are  treated 
in  the  manufacture  of  sugar.  The  pulp,  after  having  been  pressed,  was 
placed  in  a  vat  with  an  equal  weight  of  water  at  140°  Fa) jr.,  allowed  to 
macerate  for  about  an  hour,  and  subjected  to  a  second  pressing;  the  juices 
resulting  from  both  operations  were  mixed  together,  and  brought  to  a  torn* 
peratnre  of  90°  Fahr.,  run  into  a  fermenting  vat,  and  about  half  a  gallon 
of  yeast  added  for  every  44  gallons  of  juice.  Fermentation  immediately 
set  in,  and  according  as  the  alcohol  was  formed,  tho  vegetable  albumen, 
pectinc,  <fcc,  which  would  interfere  with  the  distillation,  were  precipitated, 
so  that  a  regular  clarification  was  effected.  They  also  proposed  to  heat  the 
beet  by  steam,  and  then  press  tho  resulting  pulpy  mass,  and  treat  the 
juice  in  the  way  just  described. 

The  next  process  proposed  for  the  manufacture  of  beet-spirit  was  that 
patented  by  MM.  Nicolle,  Watringue  Brongniart,  and  Monroy,  of  Arras, 
in  1838.  According  to  this- process,  the  juice  obtained,  as  in  tho  manu- 
facture of  sugar,  was  placed  in  vats  at  a  temperature  of  77°  Fahr.,  and 
3|lbs.  of  sulphuric  acid,  2jlbs.  of  the  pressed  yeast  of  beer,  and  41bs. 
6£oz.  of  a  special  preparation,  intended  to  prevent  the  fermentation  from 
becoming  tumultuous,  were  added.  This  mixture  consisted  of  16  parts  of 
coarse  rye  meal,  9  parts  of  wheaton  bran,  l£  parts  of  fresh  butter,  2J  of 
Marseilles  soap,  1  of  salt  petrc,  and  20  of  boiling  water.  The  spirit  ob- 
tained by  this  process  was  rectified  with  about  half  a  gallon  of  vinegar, 
and  about  1  pint  of  oil  of  vitriol,  in  order  to  give  it  a  flavour  by  the  pro- 
duction of  acetic  ether. 

In  the  year  1844,  M.  Lalenne  Dclagrange,  of  Valenciennes,  patented 
a  process  for  the  same  object,  which  consisted  in  exposing  the  roots  to 
the  action  of  steam,  then  breaking  them  up  into  a  pulp,  and  allowing  them 
to  macerate  with  a  little  hot  water  and  some  chopped  oaten  straw.  The 
temperature  of  this  mass  being  brought  to  77°  Fahr.  by  the  addition  of 
sufficient  cold  water,  10  parts  of  yeast  were  to  be  added  for  every  ton  of 
roots  operated  upon.  In  the  same  year  also,  M.  Douay-Lesens  obtained 
a  patent  for  a  process  similar  in  many  respects  to  tho  ono  just  mentioned. 
The  roots  were  steamed  in  close  vats,  the  first  condensed  water  being 
allowed  to  go  waste  until  it  was  found  free  from  smell  and  taste;  in  this 
way  the  peculiar  essential  oil  of  the  beet,  which  renders  the  spirit 
obtained  from  the  beet-root  so  disagereable,  was  got  rid  ofl  The  steamed 
roots  beaten  into  a  pulp  were  then  fermented,  one  per  cent,  of  malt  being 
added,  and  from  10  to  14  pints  of  yeast  for  every  440  to  484  gallons  of 
juice.  The  produce  of  alcohol  was  estimated  to  be  about  from  15  J  to  18 
gallons  per  ton  of  beet. 

From  1844  to  1852,  a  number  of  other  patents  wore  granted  for  the 
manufacture  of  beet  spirit,  none  of  which  present  any  new  features, 
and  we  shall  therefore  pass  them  over,  with  the  exception  of  a  second 
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patent  of  M.  Douay-Lesens,  who  proposed  to  boil  the  juice  of  the  beet 
with  sulphuric  acid,  in  order  to  completely  clarify  it,  and  convert  the  cane 
sugar  into  grape  sugar,  and  then  ferment  it  with  the  addition  of  a  little  yeast 
and  some  linseed  meal,  to  keep  the  fermentation  from  becoming  tumultuous. 
He  also  proposed  to  make  alcohol  from  the  beet,  sliced  and  dried,  as  it  is  pre- 
pared for  the  manufacture  of  sugar.  For  this  purpose  he  washed  the  slices 
with  hot  water  and  a  little  sulphuric  acid,  instead  of  with  lime,  as  in  the  manu- 
facture of  sugar,  the  subsequent  treatment  being  the  same  as  in  the  other  cases. 

Such  was  the  condition  of  the  manufacture  at  the  end  of  1852,  when 
M.  Dubrunfaut,  whom  we  have  already  alluded  to,  as  the  man  who  first 
directed  attention  to  the  subject  in  1824,  took  out  a  patent  for  improve- 
ments in  the  manufacture  of  beet-spirit,  which  ho  followed  up  by  three 
others  during  the  course  of  last  year;  the  character  of  which  wo  shall 
now  discuss. 

We  have  already  seen  that  several  persons  had  proposed  to  employ 
sulphuric  acid  in  the  fermentation  of  the  beet-juice,  for  the  purpose  of  pre- 
cipitating certain  substances,  and  the  conversion  of  the  crystallizable  into 
uucrystallizsiblc  sugar,  for  which  it  had  been  long  before  used  in  the  manu- 
facture of  spirit  from  beet  molasses,  by  M.  Mathieu  do  Dombasle.  This 
acid,  in  certain  proportions,  as  is  well  known,  tends  to  check  fermentation 
in  beet  juico,  a  property  which  it  has  in  common  with  all  the  strong 
mineral  or  vegetable  acids,  at  the  same  time  that  it  converts  the  crystal- 
lizable sugar  into  uncrystallizable.  But  M.  Dubrunfaut  has  found  that  if 
sulphuric  acid  bo  employed  in  very  small  doses,  say  of  I  per  cent,  of  the 
sugar  in  the  jnice,  it  has  the  property  of  precipitating  the  natural  ferment- 
ing principles  of  the  beet,  a  substance  which  is  then  capable  of  re-acting 
upon  the  sugar,  and  giving  birth  to  a  perfect  fermentation,  without  there 
being  any  necessity  to  have  recourse  to  ordinary  yeast.  This,  although 
but  a  further  development  of  the  fact,  that  the  beet  contains  a  natural 
ferment,  first  established  by  Dubrunfaut  himself,  as  we  have  already  stated, 
is  one  of  the  most  important  facts  yet  discovered  relative  to  the  manufac- 
ture of  spirit  from  beet. 

It  appears  from  the  researches  upon  which  M.  Dubrunfaut  founds  his 
patents,  that  the  natural  ferment  of  the  beet  has  considerable  analogy 
with  that  of  beer,  and  that  the  quantity  which  is  produced  is  three  times 
more  than  is  necessary  to  ferment  the  whole  of  the  sugar  contained  in  the 
beet.  M.  Dubrunfaut  proposes  to  make  the  fermentation  continuous;  he 
first  induces  the  fermentation  to  set  in  as  rapidly  as  possible  by  the 
addition  of  a  little  yeast,  that  is,  of  about  2  or  3  gallons  to  every  10,000 
gallons  of  juice.  After  the  fermentation  of  each  vat,  the  liquid  is  with- 
drawn, leaving  a  few  inches  in  the  bottom,  in  order  to  induce  fermentation 
in  a  fresh  charge,  which  is  then  introduced  and  allowed  to  ferment 
naturally;  this  in  its  turn  is  withdrawn,  and  a  fresh  charge  again  intro- 
duced, and  so  on,  no  further  yeast  being  necessary  than  what  was 
required  to  set  the  first  vat  in  active  fermentation.  He  proposes  to  utilize 
the  excess  of  ferment  rendered  thus  available,  when  the  distillery  is  put  in 
connection  with  a  sugar  factory,  by  employing  it  to  ferment  the  beet 
molasses  obtained  in  making  sugar. 
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The  second  feature  of  importance  in  the  patents  of  M.  Dubrunfaut  is, 
his  proposal  to  macerate  in  the  cold  the  sliced  beet  with  a  certain  quantity 
of  acid,  corresponding  to  three  per  cent  of  the  sngar  which  they  contain, 
by  which  the  circumstances  favourable  to  the  fermentation  of  the  sugar 
are  changed,  and  the  vegetable  tissues  forming  the  cells  of  beet  are  broken 
up.  When  this  has  taken  place,  the  excess  of  acid  is  to  be  saturated 
with  lime,  so  as  to  form  the  nearly  insoluble  sulphate  of  lime,  which  is 
precipitated  to  the  bottom  of  the  vessel.  lie  also  proposes  to  make  spirit 
from  roots  sliced  and  dried,  as  was  previously  suggested  by  M.  Douay- 
Lesens,  but  by  the  process  of  maceration  with  sulphuric  acid.  The  third 
feature  in  these  patents,  is  the  proposal  to  separate  all  the  salts  of  potash 
and  soda  contained  in  the  residue  of  distillation  of  beet  spirit.  The  beet 
is  very  rich  in  salts  of  potash  and  soda,  and  the  more  so  in  proportion  to 
the  size  of  the  roots,  and  the  stiffness  or  wetness  of  the  soil  upon  which 
they  are  grown.  When  the  juice  is  expressed  from  the  roots  nearly  the 
whole  of  these  salts  are  found  dissolved  in  it.  If  the  juice  be  employed 
for  the  manufacture  of  sugar,  the  whole  of  the  soluble  salts  contained  in 
it  will  be  found  in  the  molasses  after  the  separation  of  all  the  crystallizable 
sugar.  Among  the  uses  to  which  this  molasses  has  been  put,  is  the  manu- 
facture of  spirit;  if  a  mixture  of  treacle  and  water  bo  fermented  and 
distilled,  the  whole  of  the  salts  will  remain  in  the  residuo  in  the  still,  but 
the  solution  would  be  so  dilute  that  they  could  not  be  economically 
recovered  by  the  evaporation  of  the  water.  Some  years  ago,  however, 
M.  Dubrunfaut  proposed  an  extremely  ingenious  process  by  which  this 
object  may  be  attained,  and  which  has  been  very  successful  The  process 
consists  in  employing  the  residue  from  the  still  after  distillation  of  the 
alcohol,  and  containing  the  wholo  of  the  soluble  salts,  for  diluting  another 
portion  of  the  treacle  to  be  similarly  fermented  and  distilled.  This  process 
is  repeated  a  number  of  times,  until  the  saline  matter  increases  to  such  a 
degree  as  to  oppose  an  obstacle  to  the  fermentation.  When  the  concen- 
tration reaches  this  point  the  liquid  is  introduced  into  a  thick  iron  boiler, 
where  it  is  used  for  generating  steam  for  heating  the  still,  for  the  distil- 
lation of  another  portion  of  the  liquid,  until  it  becomes  so  saturated  with 
salts,  that  it  becomes  unfit  to  rapidly  generate  steam;  when  this  occurs 
it  is  run  into  leaden  troughs,  where  the  further  concentration  is  effected, 
either  by  the  waste  heat  of  the  flue,  or  by  a  separate  fire.  From  the 
saline  mass  thus  obtained,  the  various  salts  composing  it  arc  afterwards 
separated.  The  process  proposed  for  obtaining  the  salts  from  the  residual 
liquor,  when  spirit  is  made  directly  from  the  beet,  is  precisely  the  same  in 
principle  as  that  just  described,  and  consists  in  using  the  residual  liquors 
for  effecting  all  macerations  of  roots,  and  for  feeding  the  boilers. 

We  have  now  glanced  at  all  the  iruportaut  patents  connected  with  the 
manufacture  of  beet-spirit  which  have  been  obtained  up  to  the  present 
time,  with  one  exception,  which  we  shall  discuss  more  fully  presently, 
and  we  are  now  in  a  position  to  summarize  the  results  arrived  at  through 
the  supposed  or  real  improvements,  for  which  those  patents  were  granted. 
These  are: 

1.  That  it  is  not  necessary  in  the  manufacture  of  beet-spirit  to  rasp  and 
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express  the  juice  by  the  tedious  and  expensive  process  by  which  it  mast 
bo  obtained  for  tho  manufacture  of  sugar,  as  the  roots  may  be  reduced  to 
pnlp  either  by  tho  action  of  steam,  or  by  maceration  in  the  cold  with  sul- 
phuric acid. 

2.  That  beet-juice,  obtained  in  the  nsnal  way,  contains  a  substance 
analogous  to  yeast,  and  capable  of  converting  sugar  into  alcohol,  and  that 
as  the  juice  contains  far  more  of  this  substance  thau  is  required  for  ferment- 
ing the  quantity  of  sugar  which  it  contains,  no  yeast  need  bo  used  when 
tho  ordinary  process  of  obtaining  the  juice  is  practised.  And  that  even 
where  tho  action  of  steam  and  of  strong  acids  is  had  recourse  to  for  the 
disintegration  of  the  beot,  an  abundant  snpply  of  yeast  may  be  obtaiued 
by  rasping  a  small  portion  of  tho  beet,  and  separating  the  juice  by  ma- 
ceration, which  will  then  yield  tho  ferment  by  the  addition  of  small  portions 
of  sulphuric  acid. 

3.  That  beet  sliced  ami  dried,  and  which  may  be  preserved  like  grain 
for  the  entire  year,  can  be  employed  to  make  spirit, 

4.  And  that  the  salts  contained  in  the  jnico  may  be  profitably  extracted 
from  the  residual  liquor  after  distillation,  when  largo  quantities  are  operated 
upon. 

All  the  processes  which  we  havo  described  arc  adapted,  and  indeed  re- 
quire to  bo  conducted  upon  a  large  scale;  but  there  is  one  which  may  be 
carried  on  upon  so  small  a  scale,  and  the  nature  of  which  is  so  simple, 
that  a  distillery  employing  it  may  be  attached  to  an  ordinary  sized  farm. 
This  is  the  process  of  Champonois,  to  which  we  directed  attention  in  tho 
first  number  of  this  Journal,  and  that  we  are  now  in  a  position  to 
describe  more  in  detail. 

It  depends  upon  two  happy  ideas,  namely:  1,  to  extract  the  juice  from 
the  beet  cut  into  thin  slices,  by  displacement,  and  by  endosmosis,  by  means 
of  the  residual  liquors  from  the  still,  which  restores  to  the  slices  all  tho 
substances,  more  or  less  modified,  taken  from  tlicin  by  the  maceration,  with  tho 
exception  of  the  sugar  converted  into  alcohol.  And  2,  to  assure  tho 
regularity  of  the  fermentation  without  a  continual  consumption  of  yeast, 
by  making  a  great  quantity  of  yeast  produced  from  the  beet  juice  itself  to 
act  in  a  continuous  manner  upon  small  quantities  of  the  sacchariue  juice, 
flowing  in  a  fine  stream  into  tho  vats  during  several  hours.  The  process  has 
been  carried  out  during  the  past  season  at  tlio  farm  of  the  Messrs.  Uuot, 
near  Troycs,  and  has  been  made  the  subject  of  a  report,  by  a  commission 
appointed  by  the  French  society  of  agriculture,  composed  of  Messrs. 
BoussingauU,  Paycn,  and  Pommicr,  the  reporter  being  M.  Payen.  As 
this  report  goes  into  sufficient  detail  of  the  method  of  conducting  the 
process,  wo  shall  present  our  readers  with  the  substance  of  it,  so  as  to 
enable  them  to  judge  of  its  value.* 

The  roots  employed  at  the  farm,  when  the  commission  visited  it,  were 
the  common  white  and  red  mangels,  but  so  altered  that  many  of  the  roots 
were  in  a  state  of  putrefaction.    Threo  women  were  employed  in  cutting 

*  Rnpport  a  la  Societe  Imperialect  Ccntralc  d'Agriculturc. — Aunales  dc  1' Agri- 
culture Francuise,  T.  ul   No.  8,  p.  35  G 
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away  with  a  knife  the  decomposed  parts  of  the  roots  and  washing  them, 
the  quantity  required  for  each  day's  work  being  2,250  kilogrammes  (2  tons 
4  cwts.  Iqr.  and  4  lbs.).  The  washed  roots  were  then  cut  iuto  slices  about 
the  one-fifth  of  an  inch  wide,  and  the  one-eighth  of  au  inch  thick,  and  of 
valuable  length.  Two  men  arc  able  to  work  the  machine  for  cutting 
250  kilogrammes  (or  nearly  5  cwts.)  of  roots  iuto  such  slices  in  25 
minutes.  This  operation  is  repeated  every  hour,  so  that  in  the  course  of 
nine  hours,  the  whole  of  the  roots  required  for  the  day's  operation  arc 
cut  up;  the  5  cwts.  of  roots  cut  in  each  operation  make  the  charge  for  a 
vat  of  a  capacity  of  550  litres,  or  121  gallons.  There  arc  three  such  vats, 
each  of  which  receives  in  its  turn  an  equal  charge  of  sliced  roots ;  iuto  the 
first  vat  when  charged  is  introduced  200  kilogrammes,  or  close  to  4  cwt., 
of  the  boiling  hot  residual  wash,  which  remains  in  the  still  after  the  ex- 
traction of  the  alcohol ;  this  displaces  the  juice  in  the  sliced  beet,  which 
being  heavier,  descends  towards  the  bottom  of  the  vat,  while  the  wash 
takes  its  place  in  the  sliced  root  After  the  lapse  of  an  hour,  a  second 
charge  of  roots  having  been  cut,  is  introduced  into  a  second  vat;  a  second 
charge  of  about  4  cwt*.  of  boiling  wash,  is  then  run  into  No.  1  vat,  which 
displacing  the  liquid  in  it,  causes  the  denser  portion  or  juice  to  pass  by 
a  pi]>c  from  beneath  a  pierced  false  bottom,  upon  which  the  sliced  roots 
arc  placed,  into  the  top  of  No.  2  vat.  There,  being  deusor  than  the 
juice  iu  the  fresh  cuttings,  it  removes  a  portion  of  the  sugar  contained  in 
them,  and  becomes  still  mora  highly  charged  wild  saccharine  matter.  A 
third  charge  of  boiling  wash  is  now  introduced  into  No.  1  vat,  which  dis- 
places the  liqnid  of  No.  1  charge,  now  loaded  with  sugar,  aud  sends  it 
into  No.  2  vat,  whero  it  displaces  the  rich  juice,  and  sends  it  from  the 
the  bottom  of  No.  2  into  tiie  top  of  No.  3,  where  it  becomes  still  more 
highly  charged  with  sugar,  and  from  whence  it  passes  into  tho  fermenting 
vat.  The  sliced  root  iu  No.  1  vat  is  now  considered  to  bo  sufficiently  ex- 
hausted, and  tho  excess  of  water  is  accordingly  allowed  to  drain  out  iuto 
a  proper  vessel,  from  wheuce  it  is  taken  to  be  re-heated,  in  order  to  serve 
for  the  same  purpose  again ;  the  exhausted  slices  arc  now  removed  from 
the  vat  by  means  of  forks,  aud  earned  at  once  to  the  farm  yard,  where 
they  are  mixed  with  three  times  their  bulk  of  chopped  hay,  straw,  &c,  in 
a  large  vat  of  from  247  to  282  cubic  feet  capacity,  which  is  capable  of 
containing  all  that  is  produced  in  one  day.  The  vat  No.  1,  thus  emptied, 
is  re-filled  with  fresh  beet,  and  thou  becomes  No.  3  of  tho  series,  No.  2 
becoming  No.  1,  and  receiving  tho  charges  of  boiling  wash  as  before. 
There  is  thus  about  55  gallons  of  sacchariuc  juico  sent  to  the  fermenting 
vats,  and  from  4  cwts.  to  nearly  4J  cwts.  of  exhausted  slices  sent  to  the 
farm  yard  every  hour. 

The  fermentation  is  effected  iu  the  following  manner:  There  aro  four 
fermenting  vats,  each  of  a  capacity  of  about  550  gallons,  and  consequently 
capable  of  containing  all  the  juico  produced  iu  one  day.  To  the  first 
charge  of  juice,  which  passes  into  No.  1  of  these  vats,  is  added  about 
(J\ bs.  of  yeast,  and  the  fermentation  is  allowed  to  go  on  during  24  hours, 
iu  the  first  12  hours  of  which  tho  vats  get  filled  with  juice.  Half  the 
contents  of  this  vat  is  then  transferred  into  another  empty  one,  each  of 
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which  will  be  thus  half  filled:  the  operations  of  the  previous  day  then  re- 
commence; the  juice  produced  by  each  maceration  is  introduced  in  equal 
portions  into  these  vats.  The  liquid,  which  is  then  introduced  in  small 
quantities,  ferments  according  as  it  arrives  in  the  vat,  and  a  regular  ebulli- 
tion is  produced  by  the  continuous  evolution  of  carbonic  acid.  In  the 
evening  the  two  vats  become  filled.  On  the  following  morning  half  the 
contents  of  one  is  transferred  into  an  empty  vat  as  before,  while  the  other 
is  allowed  to  cool  down  during  24  hours,  that  is,  until  next  morning,  and 
in  the  mean  time  the  two  half  filled  vats  become  filled.  We  have  now 
three  full  vats,  No.  1  of  which  is  ready  for  distillation,  which  is  accord- 
ingly commenced.  No.  2  is  allowed  to  cool  down  until  the  following 
morning,  in  preparation  for  the  same  operation ;  and  half  the  third  is 
transferred  iuto  a  fourth  empty  one,  both  of  which  become  filled  during 
this  day,  whilst  No.  1  is  emptied  out  during  the  same  time,  and  thus 
becomes  available  for  continuing  operations  on  the  following  morning. 
The  four  fermenting  vats  are  therefore  in  constant  operation,  one  of  which 
is  worked  off  in  the  still  every  day.  Another  is  in  the  process  of  cooling, 
and  two  in  process  of  filling;  each  vat  requiring  48  hours  to  get  filled, 
fermented,  and  cooled  down.  Tho  operations  are  entirely  confined  to  the 
day  time,  and  in  the  evening  all  the  empty  vessels  are  carefully  cleaned. 
In  tho  bottom  of  each  vat  is  found  about  seven  to  eight  gallons  of  dregs 
or  yeast,  which  is  put  into  the  second  boiler  of  the  peculiar  still  employed 
(Derome'i),  in  order  not  to  derange  the  apparatus.  This  mass  is  very 
rich  in  nitrogenous  substances,  and  when  the  residual  wash  is  run  upon 
the  sliced  roots,  these  substances  are  filtered  out  of  the  liquid  by  passing 
through  the  layer  of  cut  roots. 

The  spirit  obtained  is  not  rectified,  but  if*  sold  in  its  raw  state,  and 
used  either  directly  or  for  rectification,  or  is  made  into  vinegar:  the  daily 
produce  is  estimated  at  180  litres,  or  39.6  gallons  of  spirit,  a  few  degrees 
over  proof,  or  about  17.8  gallons  per  ton  of  roots. 

The  exhausted  slices  which  have  absorbed  the  residual  wash,  and  which, 
as  we  described,  were  mixed  with  chopped  straw,  &c,  and  placed  in  a 
large  vat,  are  allowed  to  ferment  during  four  or  five  days,  in  order  to 
render  the  mixture  more  assimilable  and  advantageous  in  the  feeding  of 
cattle.  M.  Champonois  considers  that  these  slices  have  only  lost  their 
sugar,  and  that  in  other  respects  their  nutritious  value  is  not  diminished, 
except  to  that  amount.  At  Messrs.  lluots'  farm  this  mixed  mass  is  em- 
ployed to  feed  50  head  of  cattle,  that  is  to  say,  cows,  oxen,  bulls,  &c.,  who 
receive,  per  head  per  diem,  the  equivalent  of  from  571bs.  to  661bs.  of  slices 
and  221bs.  of  hay  or  straw.  The  surplus  amounting  to  about  1 4cwts.  to 
15cwts.,  of  slices  mixed  in  the  same  way  with  three  times  its  bulk  of  chopped 
hay  or  straw,  is  employed  for  feeding  150  sheep.  All  the  animals  were 
in  excellent  condition,  the  cows  give  more  milk  than  with  the  food  in  pre- 
vious use  on  the  farm.  It  has  also  been  remarked  that  the  butter  is 
sensibly  more  consistent,  and  less  highly  coloured.  The  cattlo  arc  fed 
with  this  kind  of  food  once  in  the  morning  and  once  in  the  evening;  in  the 
middle  of  the  day  each  gets  some  straw;  and  they  are  described  as  eating 
the  mixture  of  sliced  roots  and  chopped  straw  or  hay,  left  to  ferment  for 
some  days,  with  great  avidity. 
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Although  M.  Champonois  thinks,  as  we  have  jost  remarked,  that  the 
slices  thus  impregnated  with  the  residual  wash,  are  nearly  eqnal  in  nutri- 
tive value  to  the  original  root,  there  are  many  reasons  for  thinking  other- 
wise. The  true  nature  of  nutrition  is  as  yet  but  imperfectly  understood, 
and  mere  chemical  explanations,  in  the  sense  in  which  that  term  is  now 
understood,  do  not  account  for  all  the  phenomena;  assuming  that  to  be 
the  case,  however,  there  can  be  no  doubt  of  this,  that  there  is  no  use  of 
supplying  an  animal  with  such  an  excess  of  any  one  ingredient  of  its  food, 
that  under  no  conditions  could  it  assimilate  it  Or  in  other  words,  that 
there  must  be  a  certain  relation  between  the  constituents  of  an  article  of 
food,  and  any  excess  of  any  one  of  them  will  be  useless,  if  not  injurious. 
Now  if  a  distillation  of  beet-juice  bo  well  conducted,  the  residual  wash 
will  contain  almost  nothing  dissolved  but  the  soluble  salts,  the  greater 
part  of  the  nitrogenous  constituents  being  nearly  in  a  state  of  suspension. 
In  saturating  the  sliced  root  with  this  liquor,  we  are  simply  saturating 
them  with  a  saline  solution ;  but  a  simple  calculation  will  show  that  such 
saline  substances  are* not  necessary  to  such  an  exteut  for  animals,  and  that 
the  efforts  of  agriculturists  ought  rather  to  be  directed  to  diminish  than  to 
increase  the  quantity  of  saline  substances  in  plants.  The  quantity  of 
soluble  salts  in  one  day's  food  of  beet  is  fully  equal  to  the  quantity  which 
a  cow  would  require  to  assimilate  in  two  days,  and  if  the  roots  be  large, 
the  excess  may  be  doubled  or  trebled.  It  is  therefore  questionable 
whether,  allowing  the  residual  wash  to  settle,  in  order  to  collect  the  rich 
nitrogenous  substances,  and  pouring  off  the  saline  liquor,  and  employing 
only  pure  water  for  the  maceration,  would  not  yield  as  good  a  food  for 
cattle  as  that  proposed  by  M.  Champonois's  process  above  described.  By 
the  latter  process  the  fuel  required  for  heating  the  liquor  for  maceration 
would  be  economized,  as  the  wash  would  be  run  directly  from  the  still 
upon  the  sliced  roots,  whilst  where  water  would  be  employed,  although 
this  economy  would  not  be  effected,  the  macerated  slices  would  not  have 
eo  loosening  an  action  upon  the  cattle,  owiug  to  the  removal  of  the  large 
excess  of  salts. 

Another  objection  may  be  made  to  the  process  of  a  purely  economical 
character,  namely,  how  far  is  it  advisable  to  join  manufacturing  operations 
of  a  complicated  kind  with  the  business  of  agriculture?  Experience  derived 
from  other  branches  of  industry  are  certainly  not  favourable  to  such  a 
junction.  It  is  not,  however,  our  intention  at  present  to  discuss  any  of 
these  objections,  our  object  now  being  simply  to  direct  public  atten- 
tion to  the  importance  ot  the  subject  for  this  country,  and  to  guide  those, 
of  whom  there  arc  many  in  Ireland,  who  have  at  various  times  attempted 
the  manufactnre  of  beet-spirit,  by  teaching  them  what  has  been  dono  in 
France,  where  the  problem  has  been,  in  our  opinion,  completely  solved.  In 
a  future  number  we  shall  return  to  this  subject  again,  with  the  object  of 
providing  our  readers  with  a  short  treatise  upon  the  most  approved  system 
of  manufacture,  and  the  economical  conditions  under  which  it  may  be  suc- 
cessfully carried  out. 
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Art.  IL — Method  of  rapidly  bleaching  Wax,  and  purifying  Tallow, 

Oils*  $c» 

"Wax,  properly  speaking,  consists  of  pure  wax  and  a  colouring  matter; 
there  are  several  kinds  of  wax,  distinguished  commercially  by  the  relative 
amount  of  colouring  matter  which  they  contain.  Formerly  it  was  sup* 
posed  that  wax  could  only  be  bleached  by  the  action  of  sunlight;  to  effect 
this  object  the  operations  could  only  be  commenced  in  the  month  of  May, 
when  the  fine  season  has  set  in,  and  the  sun  attaiued  sufficient  altitude  to 
send  its  rays  more  directly  for  a  longer  period  and  with  more  force;  and 
these  conditions  continue  only  at  most  for  three  or  four  months.  To 
bleach  wax  by  this  process,  it  must  be  made  into  ribands  of  great  teuuity, 
or  feathered  as  zinc  is  by  bciug  poured  into  water;  an  operation  which 
must  be  repeated  at  least  three  times,  whilst  the  duration  of  the  exposure 
to  the  sunlight  must  occupy  from  one  month  to  six  weeks,  in  order  to 
destroy  the  colouring  matter  to  which  wo  have  alluded.  To  do  this  re- 
quires a  considerable  space,  which  is  often  very  expensive,  and  a  heavy 
outlay  in  plant,  such  as  bleaching  frames,  canvass,  &c ;  this  primitive  condi- 
tion of  the  wax  iudustry  renders  the  bleachiug  not  only  embarrassing,  but 
uncertain  and  variable  according  to  the  weather. 

In  order  to  diminish  the  amount  of  capital  which  was  required  to  be 
sunk  in  this  branch  of  trade,  and,  above  all,  to  shorten  the  time  required 
to  bleach  the  wax,  M.  Cassgrand,  some  years  ago,  patented  a  process  in 
France,  which  has  now  passed  into  the  public  domain,  and  which,  it  appears, 
has  been  very  successful. 

This  process  consists  in  melting  the  wax  by  means  of  .  steam,  until  it 
becomes  very  liquid,  and  then  passing  it,  along  with  the  steam,  through  a 
kind  of  serpentine  or  worm,  by  which  a  large  surface  becomes  exposed  to 
the  action  of  the  steam.  After  traversing  the  worm  it  is  received  in  a  pan 
with  a  double  bottom  heated  by  steam,  where  water  is  added  iu  order  to 
wash  it ;  from  this  it  is  elevated  by  a  pump,  kept  hot  by  steam,  into  an- 
other pan  similarly  heated,  and  where  it  is  also  treated  with  water,  and  is 
again  passed  through  the  serpentine.  This  operation  is  repeated  twice, 
thrice,  or  four  times,  according  to  the  quality  of  the  wax;  during  the 
passage  with  the  steam  through  the  worm,  it  becomes  denser  by,  it  is  said, 
absorbing  water  (perhaps  mechanically?),  and  deposits  iu  tho  upper  pan. 
It  is  allowed  to  repose  iu  this  for  about  four  or  five  minutes  after  each  pas- 
sage ;  and  after  the  last  one,  about  one  or  two  hours,  according  to  quantity, 
iu  order  to  allow  of  any  impurities  to  subside.  The  wax  is  then  granu- 
lated iu  the  ordinary  v/ay  by  means  of  cold  water,  is  allowed  to  dry  during 
two  or  three  days,  and  the  action  of  light  and  air  does  the  rest,  for  which  one 
person  is  sufficient.  The  whole  of  the  operations  do  not  require  more  than  a 
few  days,  are  perfectly  certain,  aud  are  attended  with  no  danger.  Inde- 
pendent of  the  advantage  which  such  an  apparatus  has  for  bleaching  wax, 
it  has  also  that  of  enabling  its  rjuulitics,  according  to  relative  whiteness,  to 
bo  distinguished ;  for  this  purpose  it  is  only  necessary  to  present  the  wax 
in  mass  to  tho  end  of  the  worm,  and  in  a  second  or  two  tho  vapour  deter- 
mines tho  relative  colour  wliich  it  will  yield. 
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This  process  is  also  applicable  to  the  purification  of  tallows  and  of  oils; 
even  fish  oil,  when  passed  through  the  apparatus  of  M.  Cassgrand,  and 
washed  as  just  described,  is  completely  deprived  of  its  disagreeable  smell; 
and  if  it  bo  set  aside  in  a  place  where  the  temperature  only  reaches  from 
59°  to  68°  Fahr.,  a  fresh  deposit  will  form,  and  the  oil  will  become  per- 
fectly clarified  and  nearly  colourless. 

Tliis  process  has  considerable  analogy  with  one  which  Mr.  Dixon,  of 
this  city,  patented  some  time  since  for  bleaching  palm  oil;  the  principle  of 
which  was  exposing  the  oil  to  the  action  of  steam.  CassgramPs  apparatus 
might,  no  doubt,  bo  applied  to  the  same  purpose,  and  appears  to  us  to 
have  certain  advantages  over  that  of  Dixon,  especially  in  exposing  a  larger 
surface  to  the  action  of  the  steam,  and  varying  that  surface  oftcner.  If  not 
already  known  here,  the  process  is  worthy  of  the  serious  attention  of  soap- 
boilers. Such  a  method  woidd  evidently  be  much  more  effective  than  the 
present  system  of  purifying  oils,  especially  where  sulphuric  acid  is  used, 
which  is  almost  universally  the  case.  As  that  acid  is  scarcely  ever 
effectively  removed,  many  samples  of  trotter,  rape,  and  other  similar  oils, 
are  usually  quite  acid ;  where  the  former  is  used  for  the  manufacture  of 
hair  oil,  it  is  very  destructive  to  the  hair,  and  the  latter  destroys  the  lamps 
when  nsed  for  burning,  &c  The  only  modification  required  for  the  puri- 
fication of  oil  would  be  to  divide  the  oil  as  much  as  possible  by  means  of 
a  diaphragm  of  copper,  pierced  with  holes,  in  the  first  steam  vessel,  and 
thus  expose  the  largest  possible  surface  to  the  action  of  the  steam  in 
flowing  through  the  pierced  diaphragm  into  the  worm. — See  Le  Genie 
Industrie!,  No.  38,  voL  vil,  p.  72. 


Art.  IIL—  On  themes  to  which  Turf  might  be  applied  in  Ireland.  No.  2. 

Peat  Chabcoal. 

In  our  last  number  we  directed  attention  to  a  new  and  novel  application  of 
peat  to  the  manufacture  of  paper,  papier  macho,  and  carton  pierre,  and  we 
now  purpose  to  make  some  observations  upon  another  of  its  applications, 
the  value  of  which  is  already  fully  appreciated  by  the  public,  although  but 
seldom  taken  advantage  of;  namely,  the  manufacture  of  peat  charcoal  for 
deodorizing  purposes. 

From  some  remarks  which  wo  have  seen  lately  in  the  newspapers,  it 
would  appear  that  an  impression  prevails  that  this  application  of  pent 
charcoal  is  protected  by  patent.  This  wo  doubt,  because  already,  many 
years  ago,  the  distinguished  Irish  chemist  Itichard  Kirwan  suggested  this 
nsc  of  i>eat  mould  and  semi-charred  peat  for  absorbing  fetid  liquids ;  and 
peat  charcoal  has  been  employed  to  some  extent  for  such  purposes  in  Paris 
for  a  period  of  more  than  twenty  years.  A  patent  has  been  obtained  for 
a  pccnliar  process  of  preparing  it,  and  probably  this  led  to  the  notion  that 
uo  one  could  make  it,  for  the  special  purpose  of  using  it  as  a  deodorizer,  but 
the  patentee.    The  manufacture  of  peat  charcoal  is  therefore  open  to  any- 
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body  who  is  willing  to  embark  in  it;  and  the  greater  the  number  is  who 
do  so,  the  greater  will  be  the  probability  of  success,  for  the  demand  would 
be  almost  unlimited,  if  the  supply  were  regular,  and  the  article  could  be 
sold  at  a  reasonable  price. 

Porous  bodies,  and  especially  charcoal,  have  the  property  of  absorbing 
gases,  in  certain  proportions  depending  upon  the  nature  of  the  porous  sub- 
stance and  of  the  gas.  For  example,  wood  charcoal,  when  freshly  pre- 
pared, will  absorb  90  times  its  own  bulk  of  ammonia,  but  only  1 J  times 
its  bulk  of  hydrogen.  In  the  same  way  porous  bodies  absorb  liquids,  a 
familiar  example  of  which  is  offered  in  the  common  sponge.  Freshly  pre- 
pared peat  charcoal  is  capable  of  absorbing  from  120  to  170  per  cent,  of 
its  bulk  of  water,  and  yet  form  a  more  or  less  solid  mass,  from  which 
water  will  not  drain;  consequently,  one  ton  of  charcoal  will  take  up  nearly 
two  tons  of  fetid  water,  and  form  only  a  pasty  mass.  No  matter  how 
putrescent  the  water  may  be  previous  to  being  mixed  with  the  charcoal, 
all  smell  will  disappear.  If  more  fetid  water  be  poured  upon  the  pasty 
mass  of  water  and  charcoal,  the  latter  not  being  able  to  absorb  it,  the 
water  will  filter  through,  but  in  its  passage  will  be  fully  deprived  of  all 
disagreeable  odour.  A  bed  of  peat  charcoal  will  therefore  act  as  a  filter 
for  purifying  sewerage  water,  and  will  completely  prevent  the  escape  of 
unwholesome  and  stinking  effluvia?.  The  action  of  peat  charcoal  is  not 
confined  to  gases  and  liquids;  even  solid  putrescent  matter,  if  mixed  with 
it,  is  almost  instantaneously  deprived  of  sraelL 

The  quantity  of  charcoal  which  is  sufficient  to  produce  any  of  the  effects 
just  mentioned  is  comparatively  small,  so  small  indeed  that  no  difficulty 
can  arise  as  to  its  use  upon  this  account. 

In  most  cities  and  towns  the  provisions  made  to  get  rid  of  the  excre- 
mentitious  matter,  the  sewerage  water,  the  waste  from  factories,  is 
most  defective,  and  especially  in  those  parts  where  business  is  most  active, 
and  space  consequently  more  valuable.  In  many  of  those  places  tho  soil 
is  impregnated  with  decaying  organic  matter,  or  the  house  is  surrounded 
by  or  covers  one  or  more  cess-pools,  which  are  constantly  generating 
noxious  gases  and  effluvia;,  which,  by  their  combined  action  upon  tho 
body,  lower  its  vitality,  and  render  the  inhabitants  extremely  liable  to 
catch  epidemic  and  contagious  diseases.  It  is  impossible  to  couceive  any 
thing  more  disgusting,  for  example,  than  the  provisions  made  in  some 
houses  for  privies  and  water-closets,  most  of  which,  when  they  exist  at  all, 
are  mere  receptacles  for  filth,  without  exit,  except  by  soaking  into  the  sur- 
rounding soil,  aud  recking  with  pestilential  exhalations,  while  they  are 
being  filled  up  in  the  course  of  years.  In  such  places  the  general  use  of 
peat  charcoal  would  be  attended  with  the  greatest  benefit  to  the  public 
health.  And  even  where  the  most  perfect  system  of  sewerage  may  exist, 
its  use  would  bo  equally  valuable,  by  preventing  the  polluted  drainage 
liquid  of  a  city  being  poured  into  the  rivers. 

Who  that  has  visited  au  hospital,  no  matter  how  well  kept,  that  is  not 
sensible  that  much  more  might  be  doue  to  render  the  air  pure  and  free 
from  disagreeable  odours,  and  thus  conducive  to  the  health  of  the  inmates. 
"Wo  are  fully  convinced  that  fresh  air,  light,  and  cleanliness,  are  quite  as 
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useful  remedies  in  all  diseases  as  the  most  powerful  medicines;  bat  unfor- 
tunately they  are  not  so  generally  prescribed  as  they  should  be.  Among 
the  many  ways  by  which  hospitals  may  be  kept  in  a  proper  condition,  the 
extensive  use  of  peat  charcoal  would  be  perhaps  the  roost  effective.  It  is 
needless  to  point  out  any  further  applications,  as  they  arc  already  well 
known  to  our  readers,  or  will  suggest  themselves  to  every  one,  bearing  in 
mind  the  deodorizing  properties  of  the  substance.  The  uses  to  which  we 
have  alluded  will,  however,  bear  out  our  statement,  that  the  demand  for 
it,  if  the  supply  were  regular  and  at  a  moderate  cost,  would  be  unlimited. 
Before,  however,  coming  to  the  object  of  this  paper,  which  is  the  mode  of 
meeting  that  demand,  or,  more  properly  speaking,  of  creating  it,  wo  must 
allude  to  another  proposed  application  of  peat  charcoal,  for  the  purpose  of 
correcting  some  opinions  held  with  regard  to  it,  and  which  we  deem  erro- 
neous ;  namely,  the  employment  of  peat  charcoal  as  a  manure. 

Without  denving  that  peat  charcoal  may  have  some  action  as  a  manure, 
we  are  convinced  that  its  value  in  that  respect  has  been  greatly  exagger- 
ated. A  substance  titn  only  act  as  a  manure  in  two  ways — mechanically 
or  chemically.  To  act  in  the  former  capacity  very  large  quantities  must  be 
employed.  If  some  twenty  or  thirty  tons  of  peat  charcoal  were  mixed  with 
the  superficial  layer  of  soil  of  an  acre  of  land,  it  might  perhaps  produce  a 
perceptible  influence  upon  the  physical  properties  of  the  soil;  but  any  one 
who  has  over  seen  two  tons  of  charcoal  sprinkled  npon  the  same  area,  will 
at  once  admit  that  such  a  quantity  conld  produco  no  perceptible  influence 
upon  the  physical  character  of  the  soil.  Tho  chemical  influence  of  a 
manure  is  judged  by  the  absolnto  amount  of  certain  constituents  which  it 
contains,  and  also  by  tho  peculiar  condition  or  state  of  combination  in 
which  they  exist.  Our  information  as  to  the  relative  value  of  each  ingre- 
dient is  no  doubt  very  defective,  and  on  this  account  no  absolute  judgment 
can  be  pronounced  upon  the  absolute  manuring  value  of  any  substance. 
Certain  general  principles  have,  however,  been  established,  and  these  enable 
us  to  ascertain  approximately  the  relative  manuring  value  of  a  substance, 
or  at  least  sufficiently  so  to  bo  of  great  practical  use. 

The  first  clement  in  the  valuo  of  a  manure,  whether  considered  in  its 
mechanical  or  chemical  character,  is  its  cost.  This  is  quite  intelligible; 
for  a  manure  may  be  very  valuable  at  5s.  per  ton,  and  worthless  if  it 
could  not  be  sold  for  less  than  £  1  per  ton.  Now  this  is  exactly  the  case 
with  peat  charcoal ;  it  contains  in  its  ash  many  valuable  constituents,  but 
the  price  at  which  it  has  hitherto  been  sold  is  more  than  double  what  the 
same  substances  could  be  purchased  for  iu  other  forms.  When  peat  char- 
coal is  mixed  with  night-soil,  or  other  similar  substances,  in  the  proportion 
of  two  of  charcoal  and  one  of  night-soil  or  even  of  equal  parts,  the  value 
of  the  mixture,  estimated  on  the  same  principles  as  are  usually  applied  in 
the  case  of  guano,  would  not  be  more  than  15&,  or  at  the  utmost,  £1  per 
ton.  At  least  we  have  seen  no  samples,  the  analyses  of  which  would 
warrant  the  assumption  of  a  higher  value. 

Hitherto  the  prices  charged  for  peat  charcoal  have  been  such,  that  the 
sum  realized  by  the  manure  produced,  if  estimated  at  its  truo  value,  would 
not  be  suflicient  to  cover  the  original  outlay  for  the  charcoal.  For 
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example,  if  one  ton  of  charcoal  cost  £2,  and  that  it  be  used  for  deodoriz- 
ing an  equal  quantity  of  night-soil,  the  resulting  manure  might  be  worth 
£1  per  ton,  and  would  therefore  realise  £2,  tho  original  outlay  for  the 
charcoal.  This  would  be  an  exceptional  case,  however,  for  in  the  majority 
of  cases  where  the  use  of  charcoal  would  be  beneficial  as  a  sanitary  agent, 
the  substance  which  tho  charcoal  would  absorb  or  be  mixed  up  with  would 
be  merely  sewerage  water,  urine,  &c,  which  contain  but  little  solid  matter, 
and  would  not  add  much  to  the  real  value  of  the  charcoal  as  manure— one 
ton  of  which  would  perhaps  not  bo  worth  more  than  6*.  or  7s» 

If  peat  charcoal  be  used  for  domestic  purposes  by  the  wealthier  classes, 
tho  value  of  the  resulting  manure  is  a  matter  of  comparative  unimportance, 
not  alone  from  the  small  quantity  produced  and  other  circumstances  of  a 
social  character,  but  because  people  who  can  afford  it  are  at  all  times  ready 
to  pay  for  anything  that  conduces  to  their  comfort.  Peat  charcoal  would 
therefore  be  employed  by  such  persons,  irrespective  of  any  ultimate  benefit 
to  be  derived  from  the  manure.  But  it  would  be  quite  different  if  it  comes 
to  be  used  by  the  poorer  classes,  in  hospitals,  &c,  and  it  is  in  this  direc- 
tion that  its  use  would  be  attended  with  most  public  benefit:  the  manure 
produced  should  yield  a  premium  upon  the  price  of  the  charcoal.  This 
clearly  could  only  be  done  by  producing  the  charcoal  at  such  a  price  that 
the  manure  prod  need  by  its  use  as  a  deodorizer  would  be  worth  more  than 
the  price  of  the  charcoal.  Although,  as  wo  have  remarked  above,  the  pro- 
duction of  manure  would  exert  no  influence  upon  the  use  of  small  quan- 
tities of  peat  charcoal  for  domestic  purposes,  in  the  houses  of  the  wealthier 
classes  of  cities,  the  lowering  of  its  price  would,  as  in  the  case  of  every 
other  commodity,  tend  to  increase  the  demand.  In  order,  therefore,  to 
extend  its  use  amongst  all  classes,  and  to  obtain  the  largest  amount  of 
public  good  from  its  employment,  the  great  object  to  be  attained  is  to  pro- 
duce the  charcoal  at  a  cheap  rate. 

The  question  of  how  this  is  to  be  done  presents  itself  under  two  points 
of  view:  the  cheapest  mode  of  raising  raw  turf,  and  the  cheapest  and  most 
effective  process  of  charring  it 

With  regard  to  tho  first  point  much  may  bo  said,  and  it  is  perhaps 
one  of  the  most  important  subjects  which  could  be  discussed;  but  as  we 
will  return  to  it  again  on  the  earliest  opportunity,  we  may  therefore  pass 
it  over  on  the  present  occasion,  and  assume  the  cost  of  raising  turf  upon 
the  experience  of  the  large  operations  which  have  been  conducted  within 
the  last  few  years  in  Ireland. 

A  few  years  ago  Mr.  Jasper  W.  Rogers  got  up  a  company  for  the  manu- 
facture of  peat  charcoal,  under  the  name  of  tho  Irish  Amelioration  Society, 
and  a  station  was  established  at  Kobertstown,  in  the  county  of  Kildare,  on 
tho  edge  of  a  bog  of  about  15  miles  in  extent,  and  verging  in  thickness 
from  15  to  20  and  even  30  feet. 

The  factory  was  so  placed  that  it  was  below  the  level  of  the  part  of  the 
bog  where  the  turf  was  dried,  and  afforded  considerable  facilitios  in  con- 
sequence for  the  transport  of  the  turf  to  the  factory  by  means  of  a  tram- 
way. The  first  operation,  preliminary  to  cutting  the  turf,  was  to  drain  the 
bog.   This  was  effected  by  cutting  a  largo  trench  in  the  direction  of  the 
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axis  of  the  bog,  and  sunk  about  3  or  4  feet  into  the  subsequent  deposit  of 
marl  and  gravel.  A  number  of  drains  cut  at  right  angles  to  the  main 
trench  carried  off  the  water  of  the  lateral  parts  of  the  bog.  The  main 
drain  or  trench  discharged  itself  into  a  small  rivulet  The  drainage  ren- 
dered the  turf  more  compact,  and  gave  it  a  firm  consistence,  which  allowed 
of  its  being  easily  worked.  The  cutting  of  tho  turf  was  effected  by  making 
a  series  of  platforms  of  considerable  length  on  each  side  of  the  principal 
trench,  and  parallel  with  its  direction;  the  bricks,  as  fast  as  cut,  were 
carried  away  on  whcel-banws  and  laid  out  to  dry;  the  subsequent 
management  being  the  same  as  is  usually  practised. 

Although  this  system  was  on  tho  whole  not  very  economical,  owing  to 
the  great  amount  of  wheeling  required,  tho  turf  could  be  brought  to  the 
factory,  after  an  air  drying  of  about  one  month,  for  2$.  per  ton.  At  the 
works  of  the  Irish  Peat  Company,  near  Athy,  where  there  is  no  organized 
system  of  turf  cutting  yet  established,  but  where,  nevertheless,  a  good 
economy  of  labour  is  observed,  the  average  cost  of  producing  one  ton  of 
well  dried  turf,  inclusive  of  rent  of  bog,  cost  of  cntting  canals  and  making 
drains,  would  be  about  2*.,  supposing  40,000  to  50,000  tons  to  be 
annually  cut;  the  very  dense  peat  wonld  of  course  cost  much  less,  say 
1*.  4dl,  and  the  very  light  flow  peat  about  2s.  to  2s.  6e£  This  sum  cor- 
responds  pretty  nearly  to  the  cost  in  Bavaria,  where  turf  is  abundant  and 
used  for  a  great  variety  of  purposes.  The  turf  is  there  artificially  dried ; 
and  one  ton  of  the  light  fibrous  is  usually  considered  to  cost  2s*  5dt,  and 
the  dense  black  turf  1*.  3d  to  \s.  4d«,  the  mean  of  both  being  under  2& 
It  is  proper  to  remark,  however,  that  the  artificially  dried  turf  is  superior 
to  our  air  dried.  The  men  earn  at  turf  cntting  in  Bavaria  about  \s.  a  day, 
and  the  women  and  children  4^d,  to  5±d.;  that  is  practically  the  same 
wages  .is  are  earned  at  Athy,  but  one-fifth  more  than  was  paid  by  the 
Ameliorating  Society ! 

By  the  careful  distillation  of  good  air  dried  turf  from  30  to  40  per  cent, 
of  charcoal  may  be  obtained,  but  in  practice  more  than  25  per  cent  need 
not  be  calculated  upon  by  the  methods  at  present  in  use ;  at  Robcrtstown, 
from  23  to  25  per  cent  was  tho  quantity  obtained.  Assuming  it  then  at 
25  per  cent,  or  one-fourth,  four  tons  of  peat  would  be  required  to  produce 
one  ton  of  charcoal;  this  at  2b.  per  ton  for  the  turf  would  give  8*.  as  the 
cost  of  the  raw  material.  The  next  question  to  bo  considered  is,  what  is 
the  cost  ofdiarring? 

A  great  many  methods  have  been  proposed  to  char  peat,  and  the  ques- 
tion of  the  cost  of  charring  entirely  depends  npon  which  method  is  selected. 
We  shall  accordingly  describe  briefly  the  chief  of  these  methods. 

Mr.  J.  W.  Rogers's  plan  consisted  of  a  sort  of  grating  placed  upon  a  kind 
of  tramway  a  few  inches  below  the  general  level  of  the  floor  of  a  building, 
consisting  of  three  sheds,  formed  of  rooft  supported  upon  pillars,  and  open 
in  great  measure  at  the  sides,  provision  being  left  in  the  roof  for  the  escape 
of  vapours  and  smoke.  Over  each  grating  was  placed  a  truncated  square 
pyramidal  sheet  iron  case,  tho  top  or  truncated  portion  being  capable  of 
being  covered.  A  little  lighted  turf  or  charcoal  was  introduced  into  this 
case,  which  was  then  charged  with  turf;  as  soon  as  the  turf  was  fully 


Digitized  by  Google 


200 


Journal  of  Itidustrial  Progress. 


July, 


kindled,  the  cover  was  put  loosely  upon  the  top,  and  the  carbonization  went 
slowly  on,  assisted  by  a  small  quantity  of  air,  which  got  in  under  the  edge 
of  the  bottom,  and  burned  the  gases.  After  a  certain  time  the  mass  sunk 
down ;  the  void  was  then  filled  up  with  fresh  turf,  this  operation  being 
performed  two  or  three  successive  times.  After  the  last  charge  had  beeu 
introduced,  and  the  whole  of  the  vapour  and  the  greater  part  of  the  gases 
had  been  consumed,  the  lid  was  fastened  on  and  luted,  a  small  exit  pipe 
being  left  for  the  gases ;  and  so  soon  as  the  latter  had  ceased  to  bo  pro- 
duced, the  pipe  was  closed,  and  by  means  of  a  cock  water  was  allowed  to 
flow  around  the  base  to  the  depth  of  a  few  inches,  so  as  to  effectually 
prevent  the  air  from  entering  the  charring  oven  under  the  lower  edges  of 
the  case,  and  allow  it  to  cool  down.  The  whole  operation  lasted  five  hours, 
of  which  three  were  devoted  to  the  carbonization  and  two  to  the  cooling; 
so  that,  including  the  time  necessary  to  charge  and  discharge,  four  opera- 
tions could  be  made  iu  twenty-four  hours.  The  charge  of  each  moveable 
sheet  iron  furnace  consisted  of  from  600  lbs.  to  700  lbs.  of  turf,  and  pro- 
duced from  23  to  25  percent,  of  charcoal,  or  138  to  181  lbs.  every 
operation,  or  a  mean  of  about  600  lbs.  in  twenty-four  hours;  so  that  it 
would  take  four  such  furnaces  to  produce  one  ton  of  charcoal  in  twenty- 
four  hours.  This  system,  although  ingeniously  contrived,  was  exceedingly 
expensive,  there  being  a  large  outlay  in  plant,  a  great  deal  of  labour  re- 
quired to  feed  and  manage  the  furnaces,  anil  above  all,  the  wear  and  tear, 
as  may  be  readily  understood,  was  exceedingly  great.  Considering  that 
the  small  quantity  of  charcoal  produced  had  to  bear  all  these  expenses,  it 
is  very  difficult  to  estimate  the  expense  of  producing  one  ton  of  charcoal. 
But  we  have  heard  it  variously  estimated  at  from  £1  5s.  to  £1  10*. 
Such  a  process  docs  not  therefore  fulfil  the  conditions  which  we  have  laid 
down  above. 

At  Crouy-Snr-Ourcq,  near  Meaux,  where  large  quantities  of  peat  are  pre- 
pared for  the  Paris  market,  a  very  good  kind  of  furnace  is  used.  It 
consists  of  a  cylindrical  retort,  built  of  brickwork,  of  about  250  cubic  feet  ca- 
pacity, and  therefore  capable  of  holding  somewhat  more  than  four  tons  of  ave- 
rage peat,  this  cylinder  is  surrctinded  by  a  jacket  of  brickwork,  open  spaces 
filled  with  air  being  left  between  the  masonry  of  the  cylinder  and  the  jacket, 
for  the  purpose  of  maintaining  as  uniform  a  temperature  as  possible.  It  is 
heated  by  two  small  fireplaces,  the  flame  and  hot  air  from  which  circulates 
round  the  shirt  or  internal  masonry,  the  smoke  escaping  through  an  opening 
in  an  iron  plate  on  the  top.  The  top  of  the  retort  is  also  closed  with  a  tight 
fitting  lid,  which  is  luted  when  the  retort  is  charged;  over  this  lid  is 
then  placed  the  iron  plate  just  referred  to,  through  which  the  smoke 
escapes,  so  that  the  latter  is  made  to  pass  over  the  lid  of  the  retort  and 
heat  it  The  bottom  of  the  retort  is  closed  by  a  damper,  which  can  be 
withdrawn  when  the  charge  is  coked,  so  as  to  allow  the  charcoal  to  fall 
into  a  pit  underneath,  where  it  is  kept  covered  up  until  it  is  sufficiently 
cooled  to  be  withdrawn  without  risking  its  taking  fire,  which  warm  freshly 
prepared  peat  charcoal  is  very  liable  to  do.  A  pipe  issues  from  near  the 
top,  which  conveys  away  the  products  of  distillation ;  by  slight  refrigera- 
tion the  ammoniacal  liquor  and  tar  is  condensed,  whilst  the  gas  is  conveyed 
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under  the  retort,  and  by  its  combustion  diminishes  very  considerably  the 
amount  of  fuel  required  to  heat  the  retort.  This  system  of  retort  is  there- 
fore continuous  and  economical,  and  yields  besides  a  considerable  quantity 
of  tar,  which  may  be  employed  in  making  gas.  Turf  of  medium  quality 
costs,  at  Crouy-sur-Ourcq,  about  5s.  2d^  and  dense  black  peat  even  as 
much  as  Is.  per  ton ;  but  when  worked  on  a  large  scale  the  cost  may  be  as 
low  as  4s.  The  charcoal  being  made  in  a  close  retort,  none  of  it  is 
burned  as  a  fuel  to  assist  in  the  carbonization  of  fresh  tur£  as  in  Mr.  Rogers's 
process,  and  hence,  three  tons  of  good  dry  peat  will  yield  fully  one  ton  of 
charcoal.  The  cost  of  raw  material  would  thus  be  from  12$.  to  155. 
and  for  the  finest  compact  peat,  used  for  making  very  dense  charcoal,  even  as 
high  as  21*.;  although  a  larger  product  is  usually  obtained  from  the  latter, 
which  goes  a  certain  way  to  compensate  for  the  increased  cost  of  the  peat. 
The  cost  of  carbonization  may  be  set  down  at  about  3s.  to  4s.,  against 
which  we  have  to  set  off  I  cwt.  3  qrs.  of  tar,  the  precise  value  of  which  we 
cannot  estimate,  but  it  may  be  set  down  merely  as  a  fuel  at  1*.  per  cwt., 
or  1*.  9a\  for  the  produce  of  three  tons  of  turf.  Charcoal  would  therefore 
cost  at  Crouy,  by  the  lowest  estimate,  14*.,  or,  calculating  by  the  average 
price  of  fuel  there,  1  Is.  6d.  per  ton.  This  is  much  below  the  cost  at 
Robertstown,  notwithstanding  the  difference  of  cost  of  the  peat. 

In  East  Friesland  an  excellent  kind  of  carbonizing  furnace  is  used, 
by  which  the  volatile  products  may  also  be  saved.  A  solid  base  is  first 
built,  16  feet  long,  13  feet  wide,  and  two  feet  high;  upon  this  is  then 
erected  an  oblong  furnace,  12  feet  long,  5  feet  wide,  aud  8^  feet  high, 
the  end  walls  being  2  feet  thick,  and  the  side  walls  6  inches.  Parallel  with 
these  thin  walls,  and  of  the  same  length  and  height,  and  at  a  distance  of  1  £ 
feet  from  them,  are  built  two  walls,  2  feet  thick.  The  end  walls  are  continued 
to  meet  these  thick  walls,  so  as  to  completely  enclose  the  narrow  space 
between  the  thick  and  thin  walls;  these  enclosed  spaces  form  fire  channels, 
and  each  lias  at  one  end  a  fire  place,  1  foot  wide  and  18  inches  high,  with 
a  grate  and  an  ash  pit,  opening  1  foot  square,  and  at  the  other  a  chimney. 
The  chamber  enclosed  between  these  fire  channels  constitutes  the  retort, 
and  has  a  charging  door,  5  feet  high  and  3  feet  wide,  at  the  same  end 
as  the  fireplaces.  The  retort  is  arched  over,  and  from  the  exterior  thick 
walls  or  jacket,  as  we  may  call  them,  other  arches  are  sprung,  which  meet 
on  the  top  of  the  retort  arch,  so  as  to  enclose  the  fire  channels  and  cover 
as  mnch  of  the  inner  arch  as  possible,  so  that  the  greater  part  of  it 
may  be  heated  by  forming  part  of  the  walls  of  the  flues.  The  floor  of  the 
retort  is  covered  with  fire  tiles,  and  is  hollowed  along  its  whole  length 
towards  its  centre,  to  the  extent  of  6  inches,  and  along  this  central  hollow 
runs  a  glazed  clay  gutter,  covered  with  perforated  tiles,  and  haviug  a 
slight  inclination  towards  one  end  The  condensed  water  and  tar  run 
along  this  gutter,  and  are  carried  by  a  pipe  from  the  farther  end  to  a  vessel 
placed  in  the  ground,  in  a  small  building  about  20  feet  from  the  furnace, 
the  gas  being  conducted  back  by  another  pipe  to  be  consumed  in  the  fur- 
nace. Several  of  these  furnaces  are  usually  built  iu  a  row,  by  which,  of 
course,  there  is  great  economy  of  materials  and  of  fuel.  One  furnace  of  this 
kind  is  capable  of  producing  about  one  tun  of  charcoal  from  good  compact  peat 
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at  each  operation.  The  coat  of  carbonization  is  of  course  very  materially 
influenced  by  their  being  one  or  several  worked,  but  we  have  heard  it  esti- 
mated at  from  As.  to  5s.  per  ton. 

The  last  form  of  furnace  which  we  shall  notice  is  one  used  in  Bohemia, 
and,  like  Mr.  Rogers's  plan,  is  not  heated  by  a  separate  fire,  the  carbonizing 
heat  beiug  produced  by  part  of  the  turf  itself,  and  is  maintained  by  the 
combustible  products  of  the  distillation  of  the  rest.  An  excavation  6  feet 
deep  is  first  made,  and  in  this  is  built  a  circular  foundation,  9  inches  deep, 
and  20  feet  in  diameter.  Upon  this  foundation  the  kiln  is  built ;  the  walls 
at  the  base  are  5  feet,  tapering  on  the  outside  to  2  feet  at  the  top,  the 
total  height  being  16  feet,  the  internal  diameter  is  therefore  10  feet. 
Where  possible,  it  ought  to  be  built  like  a  lime  kiln,  against  an  incline,  so 
that  the  top  may  be  on  a  level  with  the  ground  on  one  side,  and  the  base 
exposed  on  the  other,  where  the  charcoal  may  be  discharged  with  facility. 
Where  this  cannot  be  done,  6  feet  of  it  ought,  at  least,  to  be  built  into  the 
ground.  The  kiln  is  domed  at  top;  the  arch  being  two  feet  high,  a  conical 
aperture  is  made  in  the  dome,  three  feet  in  diameter  externally,  and  two 
feet  internally,  which  is  capable  of  being  closed  with  a  door  fitting  into  a 
ring  of  iron  built  into  the  dome;  this  aperture  serves  for  introducing  the 
peat.  The  discharging  aperture,  near  the  bottom  of  the  furnace,  is  four 
feet  and  a  half  high,  and  two  and  a  half  feet  wide;  this  is  not  closed  with 
a  door,  being  usually  built  up  with  bricks  when  the  furnace  is  charged, 
but  the  arched  passage  which  leads  to  it,  and  which  is  made  six  feet  high 
and  five  feet  wide,  may  be  closed  with  boards  to  keep  in  the  heat. 

The  hearth  or  floor  of  the  furnace  has  a  circular  canal  ten  feet  in 
external  diameter,  that  is  all  around  the  inner  circumference  of  its  wall, 
nine  inches  wide  and  fifteen  inches  deep,  which  is  intersected  by  two  cross 
canals  of  the  same  dimensions,  one  of  these  terminates  under  the  dis- 
charging door.  These  canals  are  filled  with  brushwood  previous  to  charg- 
ing the  furnace,  and  are  partially  covered  over  with  loose  tiles,  eighteen 
inches  wide  and  eighteen  inches  long,  the  intervals  between  the  tiles 
being  nine  inches.  In  charging  the  furnace  a  long  pole  is  placed  perpen- 
dicularly in  the  centre,  where  the  cross  drains  intersect  one  another; 
similar  poles  are  also  placed  at  the  extremities  of  the  cross  drains,  where 
they  intersect  the  circular  drains.  The  turf  is  piled  up  in  layers,  each 
brick  being  placed  on  end.  When  the  furnace  is  full  the  sticks  arc 
withdrawn,  the  centre  one  through  the  charging  hole,  and  the  others  through 
four  holes  left  in  the  arched  roof,  which  may  afterwards  be  closed  when 
required  by  a  brick  and  some  clay,  or  with  a  cast-iron  cover.  The 
withdrawal  of  the  poles  leaves  five  vertical  flues  communicating  with  the 
horizontal  ones.  These  flues  are  necessary,  because  from  the  regular 
form  of  the  bricks  of  turf,  they  would  pack  so  close  that  the  draught  of 
air  would  pass  with  great  difficulty  through.  The  brushwood  in  the  part 
of  the  horizontal  flue  under  the  discharging  door  is  ignited  as  soon  as  the 
furnace  is  charged ;  the  air  causes  the  fire  to  extend  throughout  the  whole 
of  the  horizontal  canals,  a  draught  beiug  established  up  the  vertical  flues. 
In  this  way  the  whole  of  the  mass  of  turf  is  ignited  equally.  The  orifice 
under  the  discharging  door,  the  charging  hole,  and  the  orifices  of  the  four 
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flues  around  the  circumference  of  the  furnace,  are  kept  open  until  flame 
freely  issues  from  the  five  vertical  flues,  when  the  quenching  most  be 
attended  to.  To  effect  this  the  door  of  the  charging  hole  is  luted  on,  and 
the  conical  hole  over  it,  corresponding  to  the  thickness  of  the  brick- 
work, filled  up  with  clean  sand,  the  orifice  of  the  horizontal  flue,  or  the 
"firing  hole,"  is  then  closed  with  an  iron  door,  and  the  orifices  of  the 
vertical  flues  loosely  covered,  room  only  being  left  for  the  escape  of  the 
products  of  distillation ;  and  when  these  cease  to  be  generated  the  latter 
are  plugged  up  and  luted,  and  the  furnace  allowed  to  cool  during  forty- 
eight  hours. 

In  some  furnaces  of  this  kind  the  four  vertical  flues  around  the  wall  of 
the  furnace  are  often  made  without  the  aid  of  poles,  being  constructed  as 
the  charge  is  filled  in ;  this  is,  however,  a  tedious  and  troublesome  plan, 
and  the  other  ought,  therefore,  to  be  preferred  as  the  simplest  and  most 
economical. 

This  furnace  has  been  very  successful  both  in  the  quality  of  the  char- 
coal and  the  economy  of  production ;  the  charcoal  is  very  largely  employed 
in  many  branches  of  the  iron  manufacture,  for  which  it  is  much  better 
adapted  than  that  charred  on  the  principle  of  the  furnace  at  Crouy-sur- 
Ourcq.  The  cost  of  charring  by  this  furnace  is  stated  not  to  exceed,  with 
good  dry  medium  quality  turf,  4s.  per  ton  of  charcoal. 

Turf  is  also  charred  iu  meilers  or  heaps,  as  wood  charcoal  is  usually 
prepared,  although  from  the  great  contraction  which  turf  undergoes  when 
earbonized,  difficulties  are  experienced  which  do  not  occur  in  the  case  of 
wood.  These  difficulties  arc  not,  however,  insurmountable,  as  is  proved 
by  the  fact  that  a  good  deal  is  prepared  in  that  way  in  the  Vosges,  in 
Bavaria,  and  in  Saxony  and  Bohemia.  Two  forms  of  meilers  are  made; 
the  circular  or  bee-hive  form,  so  commonly  used  for  wood,  and  the  rick- 
shaped. 

At  the  Royal  Iron  Works  of  Weierhammer,  in  Bavaria,  where,  since 
1838,  the  refining  and  puddling  furnaces,  &c,  have  beeu  exclusively 
worked  with  turf,  the  bee-hive  form  of  heap  is  the  one  adopted.  A  base 
or  level  spot  is  first  formed,  in  the  centre  of  which  is  fixed  a  pole;  upon 
the  base  or  hearth  is  then  spread  a  quantity  of  broken  sticks  or  brush- 
wood, and  upon  these  some  charcoal  waste  from  a  previous  operation ;  the 
turf  is  then  piled  round  the  stake,  so  as  to  form  a  heap  somewhat  like  a 
bee-hive  in  shape.  The  usual  size  of  the  meiler  is  about  2,520  cubic  feet, 
or  nearly  1 3£  tons  of  the  peat  of  that  district.  The  heap  is  ignited  by 
putting  some  brushwood  at  the  bottom  of  the  vertical  flue  left  on  with- 
drawing the  stake  about  which  the  heap  was  formed.  The  heap  is 
covered  with  sand  and  turf  ashes,  the  top,  however,  being  left  uncovered 
until  the  meiler  is  fully  ignited ;  the  subsequent  management  of  the  heap 
is  exactly  the  same  as  in  the  charring  of  wood,  except  that  the  turf 
meiler  must  be  ignited  stronger  than  a  wood  one  before  covering  up 
completely,  and  the  carbonization  must  be  conducted  to  a  greater  degree 
before  being  perfectly  choked.  Great  care  must  also  be  given  to  keep  the 
heap  properly  covered  during  the  great  sinking  down  which  occurs. 

In  twelve  to  fourteen  days  a  heap,  of  the  size  indicated,  is  cooled 
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enough  to  be  removed,  and  in  doing  so  care  must  be  taken  not  to  break 
np  the  charcoal  too  much.  If  the  charring  has  been  carefully  conducted, 
2,520  cubic  feet  of  turf  give,  at  Weierbarainer,  700  cubic  feet  of  charcoal, 
or  about  27*7  per  cent,  in  bulk  of  the  peat  This  charcoal  has  very  nearly 
the  same  density  as  the  peat,  one  cubic  foot  weighing  about  1 1  lbs.,  so 
that  1 3 J  tons  of  peat  would  give  about  3  tons  8  cwts.  of  charcoal,  or  in 
other  words,  4  tons  of  peat  would  be  required  to  produce  1  ton  of 
charcoal,  the  average  weight  of  charcoal  obtained  being  25  J  per  cent,  or 
somewhat  less  than  4  tons  of  peat  to  one  of  charcoal. 

Tho  turf  used  at  Weierhammer  costs  on  an  average,  'Is.  1 1  \d.  per  ton, 
aud  the  estimated  cost  of  a  ton  of  charcoal  on  the  spot,  is  16s.  \%<-L, 
which,  assuming  4  tons  to  be  required  to  make  one  of  charcoal,  gives  as 
the  cost  of  carbonizing,  4s.  3|tf.  In  the  neighbourhood  of  the  Carolinen 
HMe>  near  Achthal  in  Styria,  where  some  successful  attempts  have  been 
made  to  smelt  iron  with  turf,  in  its  raw  state,  mixed  with  wood  charcoal ; 
and  where  peat  charcoal  is  used  in  some  of  the  iron  works  for  forging, 
&c,  charcoal  made  on  the  same  system,  cost  22s.  6d.  per  ton,  the  turf 
costing  I85.  2d.  of  that  sum,  or  4s.  6\d.  per  ton.  This  leaves  4s.  4d.  for 
the  expenses  of  carbonization,  or  practically  the  same  sum  as  at  Weier- 
hammer. 

In  Saxony,  a  good  kind  of  rick  meiler  is  made,  which  has  given  very 
successful  results.  The  ground  is  levelled  and  covered  with  sand,  and 
upon  this  a  rectangular  space  is  marked  out,  50  feet  long,  and  5  to  6 
wide.  The  centre  of  this  space  is  hollowed  out  into  a  sort  of  basin,  and 
two  fire  channels  or  drains  are  made  along  its  length,  one  from  each  end 
of  the  space  to  the  basin,  towards  which  they  are  made  to  incline.  The 
basin  and  fire  channels  are  formed  of  bricks,  the  interstices  being  filled 
with  clay,  in  order  to  prevent  the  liquid  products  of  the  carbonization 
from  sinking  into  the  earth.  A  small  gutter  passes  from  the  central 
basin  for  the  conveyance  of  the  condensed  liquids  to  a  reservoir.  The 
base  being  thus  arrauged,  a  number  of  stakes  are  placed  upright  along 
the  line  of  the  fire  channel,  at  intervals  of  10  feet,  the  meiler  is  then 
built  to  the  height  of  about  4  feet,  fire  holes  or  cross  channels  being 
formed  from  one  side  of  the  heap  to  the  other  corcsponding  to  the 
upright  stakes.  The  meiler  being  complete,  the  stakes  are  withdrawn, 
leaving  a  number  of  vertical  flues  in  communication  with  the  central 
horizontal  flue  or  fire  channel,  as  well  as  the  cross  fire  holes  or  flues.  A 
covering  is  then  laid  on,  composed  of  clay,  sand,  and  chopped  straw  or  grass, 
the  latter  being  added  to  prevent  the  covering  from  cracking.  This  mix- 
ture is  prepared  in  two  boxes  or  pits,  one  at  each  side  of  the  heap,  and 
a  portion  of  it  should  always  be  kept  ready  to  stop  up  any  cracks  which 
may  form  in  the  coating  during  the  carbonization.  Plugs  should  be 
prepared  for  stopping  up  the  orifice  of  the  main  fire  channel,  and  of  the 
cross  or  lateral  ones,  for  all  openings  to  the  windward  should  always  "be 
kept  closed,  the  channels  at  the  other  side  being  sufficient  to  provide  air 
to  maintain  the  carbonization. 

Everything  being  ready,  the  firing  commences,  for  which  two  work- 
men are  required,  who  ignite  at  the  orifices  of  the  main  fire  channels  at 
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each  end  of  the  heap,  the  brushwood  laid  along  its  whole  length.  When 
the  turf  is  fully  ignited  throughout  the  mass  of  the  meiler,  a  thick  black 
smoke  is  evolved  from  the  chimneys;  as  the  charring  proceeds,  it  thins, 
and  gradually  assumes  a  greyish  white  colour.  In  proportion  as  the 
moisture  of  the  turf  evaporates,  the  greyish  white  smoke  also  thins, 
and  assnmea  a  blueish  appearance,  and  a  strong  sulphurous  smell.  The 
moment  that  the  whole  of  the  vapour  has  passed  off,  the  fire  must  be 
gradually  choked;  this  point  is  easily  ascertained  by  holding  the  hand 
from  time  to  time  over  the  chimneys,  if  all  has  passed  off,  it  will  remain 
dry,  if  not  it  will  condense  on  the  hand. 

The  peat  charcoal  carefully  made  in  this  way,  is  of  excellent  quality, 
and  has  and  is  being  largely  used  in  Saxony  and  Bohemia,  in  metallur- 
gical operations.  As  in  all  other  instances,  the  cost  of  the  charcoal 
depends  very  much  upon  the  cost  of  the  turf,  and  it  is  very  difficult  to 
separate  the  latter  element  from  the  cost  of  carbonization.  We  know 
of  one  instance  where  the  charcoal  produced  by  the  system  of  meiler  or 
heap,  cost  only  13s.  Sd.  per  ton;  but  we  cannot  say  how  much  of  that 
sum  is  to  be  set  down  for  raw  material,  and  how  much  for  charring;  we 
may,  however,  assume  that  the  latter  clement  was  not  more  than  in  the 
case  of  the  other  methods  noticed.  Indeed  the  methods  of  charring  in 
common  use  on  the  Continent,  do  not  appear  to  differ  very  materially  from 
each  other  in  cost,  judging  from  the  estimates  which  we  have  given,  and 
which,  so  far  as  the  individual  cases  go,  we  have  every  reason  to  believe  to 
be  correct. 

Having  now  brought  so  many  methods  of  charring  under  the  notice  of 
our  readers,  it  will  be  naturally  expected  that  we  should  venture  to  give 
an  opinion  as  to  those  which  would  be  best  suited  for  adoption  in  this 
country,  or,  in  other  words,  to  pronounce  which  were  best.  The  choice 
appears  to  us  to  lie  between  three: — the  furnace  of  Crouy-sur-Ourcq, 
the  Bohemian  circular  furnace,  and  the  rick  meiler  or  heap. 

The  French  furnace  offers  several  advantages;  it  is  continuous,  and 
each  charge  is  rapidly  carbonized,  and  so  there  is  great  economy  of  fuel. 
It  is  the  best  adapted  f  jr  preparing  peat  charcoal  on  a  great  scale,  where 
large  capital  could  be  applied  to  the  manufacture.  And  if  the  charcoal, 
instead  of  being  allowed  to  fall  into  a  pit  from  the  retort,  was  received 
in  wrought  iron  waggons,  which  could  be  covered  up  tightly,  and  drawn 
away,  and  allowed  to  cool,  the  temperature  of  the  retort  need  never  be 
allowed  to  sink,  and  the  operation  would  be  as  continuous  as  in  making 
coal  gas.  The  charcoal  made  in  the  system  of  close  retorts,  would  not, 
however,  be  well  adapted  for  metallurgical  purposes,  at  least  not  as  well 
as  when  made  in  some  other  forms  of  furnace,  but  it  would  be  admirably 
adapted  for  deodorizing  purposes.  The  Bohemian  brick  furnace  produces 
admirable  charcoal,  dense  and  nearly  as  hard  as  wood  charcoal,  and 
therefore  well  fitted  for  smiths'  use,  and  for  metallurgical  operations 
generally.  This  furnace  has,  however,  the  disadvantage  of  not  being 
continuous,  and  however  well  adapted  for  small  works,  it  is  not  so  well 
suited  for  an  extensive  manufacture  of  charcoal  by  capitalists.  A  farmer 
or  small  proprietor  who  could  erect  two  or  three  of  these,  might,  if  peat 
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charcoal  became  an  article  of  general  consumption,  make  a  considerable 
profit  Bat  in  the  present  state  of  the  trade,  we  fear  that  any  person  who 
would  take  up  the  manufacture  of  peat  charcoal,  should  do  so  as  people  do 
in  any  other  branch  of  industry.  Ou  the  whole,  however,  we  believe  this 
system  of  furnace  gives  the  best  results,  where  it  is  intended  to  carry  on 
the  operations  on  a  small  scale,  with  a  little  capital. 

The  meiler  system  has  the  great  advantage  of  requiring  almost  no 
capital  at  all ;  the  manufacture  of  peat  charcoal  in  this  way,  may  there- 
fore be  taken  as  an  example  of  a  manufacture  without  capital  The 
charcoal  made  by  it  is  excellent,  and  a  large  quantity  may  be  prepared  at 
once,  which  is  important.  To  char  turf  in  heaps  requires,  however, 
much  more  skill  than  to  char  wood,  for,  in  the  first  place,  turf  does  not 
ignite  so  readily  as  wood ;  2ndly,  it  does  not  conduct  the  ignition  through 
the  mass  so  rapidly;  3rdly,  it  contracts  more  in  the  charring;  and  4thly, 
it  takes  a  longer  time  to  go  out.  With  attention  and  some  experience, 
these  difficulties  may  be  got  rid  of,  and  a  lucrative  trade  created,  well 
adapted  to  the  circumstances  of  the  poorer  people. 

There  is,  however,  a  drawback  to  the  rapid  extension  of  the  peat 
charcoal  manufacture  upon  the  system  of  small  producers,  which  is  this, 
that  the  product  obtained  in  the  charring  of  turf  consists  of  whole  pieces, 
and  of  broken  fragments  and  powder;  on  the  Contiuent  the  former  would 
find  a  ready  market  for  kiln  drying  malt  and  other  grain,  and  especially 
for  smiths'  use,  and  metallurgic  operations  generally;  iu  Ireland  there 
would  be  no  market,  for  the  manufacture  of  malt  is  not  a  household 
occupation,  and  is  entirely  confined  to  the  larger  towns,  where  coal  can  be 
obtained  cheaper  than  peat  charcoal.  The  small  manufacturer  would, 
therefore,  have  to  crush  the  wholo  of  his  product,  in  order  to  bring  it 
into  the  condition  in  which  it  is  required  for  deodorizing  purposes,  and 
having  done  so,  he  would  have  to  sift  it,  in  order  to  separate  the  dust 
from  the  granulated  portion ;  the  latter  being  the  condition  in  which  it  has 
the  greatest  deodorizing  powers,  whilst  the  dust  is  of  great  value  for 
sprinkling  over  the  surface  of  the  moulds  in  metal  casting.  To  perform 
both  these  operations  effectively  and  economically,  a  certain  amount  of 
machinery  becomes  necessary,  and  thus  necessitates  capital.  If,  on  the 
other  hand,  there  was  a  considerable  manufacture  of  hardware,  such  as 
buckles,  stirrups,  bits,  files,  nails,  screws,  hinges,  bolts,  locks,  &c.,  for 
which  peat  charcoal  is  admirably  adapted,  the  whole  pieces  would  sell  to 
advantage  to  the  smiths,  and  the  powder  might  be  sold  at  a  cheap  rate 
without  further  preparation,  for  deodorizing  purposes. 

Three  Bohemian  furnaces  with  small  mill,  somewhat  on  the  principle 
of  a  coffee  mill,  and  a  bolting  cylinder  for  separating  the  dust,  tools, 
and  every  other  requisite  for  a  small  charring  establishment,  capable 
of  producing  at  least  12  tons  of  charcoal  per  week,  might  be  erected 
for  £300  to  £350,  a  sum  quite  within  the  means  of  hundreds  in  this 
country. 

We  have  now,  we  believe,  satisfactorily  established,  that  it  does  not 
require  great  companies,  with  London  offices,  secretary,  resident  director, 
and  other  officers,  to  make  peat  charcoal;  and  that  there  is  a  wide  field  of 
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industry  available  for  those  possessed  of  a  little  capital  and  persevering 
industry,  from  which  the  public  would  benefit  directly  and  indirectly.  We 
shall  return  to  this  subject  again,  in  order  to  show  what  is  being  done  on 
the  Contineut  in  the  manufacture  of  iron,  with  peat  and  peat  charcoal. 


Abt.  IV — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  <$•&,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  A  rts. 

MINING,  METALLURGY,  ETC. 

Machine  for  washing  Coal. — The  great  advantage  of  purifying  coals  for  most 
manufacturing  purposes,  and  of  utilizing  the  inferior  portions  of  coal  seams,  is 
now  strongly  felt,  if  we  may  judge  by  the  number  of  machines  wliich  have 
been  proposed  to  effect  the  removal  of  the  impurities.  We  have  already  called 
attention  to  the  one  of  Berard,*  and  we  shall  now  mention  that  proposed  by  M. 
Froehlich.  This  machine  is  simple  in  the  extreme.  It  consists  of  a  large  circular 
cistern  coopered  in  the  ordinary  way,  in  which  a  wooden  framework  or  agitator 
is  made  to  revolve  by  means  of  an  upright  shnft  driven  by  suitable  gearing.  The 
bottom  is  dished,  and  in  its  centre  is  a  hole,  to  which  a  sort  of  cast-iron  conical 
pocket  is  fitted,  the  lower  end  of  which  is  closed  by  a  valve  opening  downwards 
into  a  canal  with  a  bottom  of  wire  gauze.  Immediately  above  the  bottom  three  pipes 
enter  at  equal  distances  from  one  another,  for  the  purpose  of  supplying  a  constant 
flow  of  water.  A  little  above  the  level  of  those,  at  one  side,  is  a  rectangular 
opening  provided  with  a  valve,  which  opens  npon  another  canal  with  a  wire  gauze 
bottom.  The  cistern  is  kept  about  three-quarters  full  of  water ;  and  the  small 
coal,  carried  up  by  a  chain  lift  or  other  mechanism,  falls  by  means  of  a  hopper 
into  the  water.  The  motion  of  the  agitator  causes  the  fragments  to  describe 
curves  of  more  or  less  length,  and  this  allows  time  for  them  to  arrange  themselves 
according  to  their  specific  gravitv.  The  fragments  of  schist  and  pyritic  coal,  being 
much  heavier  than  the  pure  coal,  fall  at  once  on  the  inclined  bottom,  and  then 
through  a  grating  pass  into  the  pocket  above  mentioned,  which  is  emptied  from 
time  to  time  by  means  of  the  valve.  The  fragments  of  pure  coal  escape  with  the 
water  through  the  rectangular  opening,  and  fall  upon  the  grating,  which  has  an 
oscillating  motion,  which  serves  to  project  the  coal  into  a  waggon  or  vehicle,  whilst 
the  water  escapes  through  the  grating. 

Two  men  would  be  sufficient  to  work  a  cistern  of  about  40  inches  high  and  40 
inches  in  diameter,  and  capable  of  washing  about  20  metrical  tons  in  the  day  with 
a  force  of  one  horse.  A  cistern  of  about  9  feet  10  inches  in  diameter  and  depth  would 
wash  200  tons  in  the  dav,  and  would  require  a  force  of  10  horses  to  work  it. 
The  smaller  machine  would  cost  about  -£80,  and  the  larger  about  £400. — Bulletin 
de  la  Societe  Industr  telle  de  Mulhouse,  No.  123,  p.  292. 

M.  PicaulVs  mode  of  making  Razor*. — He  first  prepares  plates  of  cast-steel, 
laminated  to  the  thickness  which  the  blades  arc  to  have,  and  having  two  opposite 
sides  forged  to  a  coarse  edge.  These  plates  are  placed  under  a  shears,  which  at 
one  cut  produces  a  blade.  Upon  these  blades  M.  Picault  stamps  his  mark,  and 
by  the  aid  of  a  cutting  hammer  he  impresses  a  number  of  striated  or  grooved  lines 
upon  the  two  surfaces  of  the  blade  where  it  is  to  be  fitted  into  the  back.  The 
back  itself  is  formed  of  soft  cast-iron,  planed  and  polished  so  as  to  retain  none  of 
the  roughness  of  the  casting.  A  groove  is  formed  by  a  simple  mechanical  process 
in  one  of  the  edges,  and  into  this  is  fitted  the  blade  previously  prepared.  The 
blade  and  back  thus  joined  arc  placed  in  a  swage  or  stamp  having  the  form  of  the 
back,  and  subjected  to  a  considerable  pressure  by  means  of  a  lever,  the  effect  of 
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which  is  to  fix  the  blade  in  the  groove,  where  it  is  held  tightly  by  means  of  the 
grooves  cut  in  the  blade  as  already  mentioned,  and  into  which  the  soft  cast-iron 
is  us  it  were  squeezed.  There  only  remains  the  operation  of  grinding  to  com- 
plete the  razor,  and  this  is  done  exactly  in  the  same  way  as  with  razors  formed 
in  one  piece. 

This  system  of  manufacture  appears  to  offer  the  following  advantages;  lstly,  as 
to  economy,  in  the  reduction  by  nearly  one-half  of  the  weight  of  steel  employed ; 
in  the  fuel  and  labour  at  the  forge,  which  becomes  in  this  method  insignificant; 
in  the  absence  of  any  operations  of  filing  down,  &c.,  inasmuch  as  each  blade 
comes  from  the  shears  fully  formed;  and  in  the  rarity  ot  failure  in  the  operations 
of  tempering,  owing  to  the  almost  uniform  thickness  of  the  blades,  which  allows 
them  to  be  heated  to  the  exact  point  necessary  for  a  good  temper,  and  to  cool 
more  equally  m  the  Mater.  2ndly,  as  to  quality  in  the  steel  employed;  in  the 
simplicity  of  the  forging,  which  is  confined  to  the  closing  up  of  the  pores  of  the 
steel  upon  the  cutting  edge  of  the  blade,  and  docs  not  necessitate  the  subsequent 
evils  of  cutting  away  the  hardened  surface  which  thick  blades  require ;  and  in  the 
fact,  that  in  the  operation  of  tempering,  the  blade  l>cing  of  an  almost  uniform 
thickness,  the  cutting  edge  is  not  subject  to  be  burnt  as  in  the  ordinary  process. 
The  idea  of  applying  artificial  backs  to  razors  is  not  new,  but  hitherto  the  methods 
proposed  to  effect  it  have  been  unsuccessful,  whilst  M.  Picault  has  completely  re- 
solved the  problem.  The  only  objection  which  can  apparently  be  raised  against 
his  system  of  manufacture  is,  that  the  joining  of  the  back  and  the  blade  may  re- 
tain humidity,  and  rust  after  some  time.  This  objection  would,  however,  apply 
to  all  razors  with  artificial  backs,  and  may  be  obviated  by  a  little  care  in  using 
them. — Bulletin  de  la  Socifte  tT  Encouragement,  Sept.  1853,  p.  499. 

Influence  of  Bismuth  upon  the  ductility  of  Copper. — M.  Lcvol  has  shown  that 
Bismuth,  even  in  very  small  quantities,  exerts  a  very  injurious  action  upon  the 
ductility  of  copper.  An  alloy  of  pure  copper,  with  yfoy  of  its  weight  of  bismuth, 
had  a  crystalline  texture,  and  a  well  marked  grey  tint,  and  was  torn  under  the 
hammer.  A  second  alloy,  formed  of  pure  copper,  in  the  state  of  very  fine  wire, 
with  10\)0  of  bismuth,  had  also  a  crystalline  texture,  and  had  but  a  very  slight 
ductility.  He  was  led  to  make  these  experiments  by  the  analysis  of  some  specimens 
of  black  copper  from  Australia,  which  presented  unusual  difficulties  in  the  process 
of  refining,  and  which,  he  discovered,  contained  0*144  per  cent,  of  bismuth,  and 
even  when  refined  still  contained  0-048  per  cent,  and  was  of  very  inferior  quality, 
lie  directs  attention  to  these  results,  as  pointing  out  the  necessity  of  looking  for 
traces  of  bismuth  in  the  copper  of  commerce,  and  thus  avoiding  many  disagreeable 
results,  which  have  frequently  ensued  from  the  employment  of  certain  coppers;  and 
which,  he  appears  to  think,  arc  attributable  in  many  iustances  to  the  presence  of 
traces  of  bismuth.— Bulletin  de  la  Societe  a*  Encouragement,  December,  1853, p.  748. 

MACHINERY,  MANUFACTURING  TOOLS,  AND  INSTRUMENTS  IN  GENERAL. 

Rotary  Drying  and  Tentering  Machine— -T.  W.  Kennedy,  of  Augusta,  Virginia, 
United  States,  has  obtained  a  patent  for  a  new  and  highly  useful  rotary  machine 
for  drying  and  tentering  cloth.  The  invention  consists  in  stretching'  the  cloth 
on  two  spiral  series  of  tenter  hooks  attached  to  the  faces  of  two  wheels  or  open 
discs,  which  are  placed  upon  the  same  shaft  and  receive  a  rotary  motion.  The 
piece  of  cloth  being  stretched  between  these  two  series  of  hooks  is  made  to  assume 
a  convolute  form,  but  a  sufficient  space  is  left  between  the  volutions  for  the  free 
circulation  of  air,  which  is  drawn  in  through  the  open  discs  at  the  sides  when  re- 
volved, while  the  moisture  is  thrown  off  at  the  circumference.  The  revolution 
of  the  cloth  on  this  spiral  wheel,  and  the  rapid  circulation  of  air  between  the  vo- 
lutions of  cloth,  soon  repels  all  moisture.  A  central  drum  on  the  shaft  to  contain 
hot  air  or  steam,  also  aids  in  drying  the  cloth  rapidly,  as  the  currents  of  air  which 
are  driven  through  the  cloth  are  thus  heated.  The  rims  on  which  the  tenter  hooks 
are  secured  are  capable  of  being  moved  on  the  shaft  nearer  to  or  further  from  one 
another,  for  the  purpose  of  hooking  on  the  cloth  and  then  stretching  it,  and  also  to 
suit  different  breadths  of  cloths.  This  machine  is  a  modification  of  the  ordinary 
centrifugal  drving  machine  adapted  for  woollen  goods,  and  appears  to  be  a  really 
useful  one.— Scientific  American,  April  15fA,  1854. 
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Improved  Woollen  Condenser*. — James  S.  Hogcland,  of  Lafayette,  Indiana, 
United  States,  has  obtained  a  patent  for  an  improvement  on  woollen  condensers 
of  the  reciprocating  kind.  In  the  ordinary  machine  the  stubbing  or  roping  as  it 
comes  from  the  card  is  compressed  lightly  upon  the  surface  of  the  rub-roller  by 
the  reciprocating  rollers  above.  If  often  happens  therefore  that  the  roping  adheres 
to  the  rub-roller  with  sufficient  force  to  be  drawn  round  by  it  until  broken  away 
from  the  spool,  which  not  only  renders  it  necessary  to  stop  the  machine,  in  order 
to  mend  the  break,  but  also  causes  a  frequent  waste  of  the  adjoining  slubbings,  by 
their  entanglement  with  the  broken  one.  This  difficulty  increases  with  coarse  or 
burry  wool,  for  the  direct  transmission  of  the  slubbing  or  roping  from  the  rub- 
rollers  to  the  spools  is  almost  always  impeded  by  the  unequal  adherence  of  tho 
wool  to  the  rub-roller,  which  in  rotating  is  apt  to  carry  the  coarser  or  more 
burry  or  gummy  adhering  roping,  round  with  it,  or  at  least  partly  so,  by  drawing 
it  out  of  its  direct  course,  thus  unequally  deflecting  the  roping  in  its  course  to  the 
spool;  the  result  of  which  is,  that  it  is  unequally  drawn,  and  wonnd  upon  the 
spool  irregularly,  and  when  much  inequality  in  the'draw  occurs,  the  folds  of  the 
roping  are  in  danger  of  becoming  entangled  on  the  spool.  It  sometimes  also 
happens  that  a  further  difficulty  is  produced  by  the  roping  having  wound  round 
the  rub-roller  instead  of  the  spool.  Mr.  Hogeland's  invention  consists  in  the  em- 
ployment of  relief  and  guide  rollers  on  the  delivery  side  of  ordinary  rub-rollers, 
and  revolving  in  the  same  direction,  and  the  relief  roller  being  almost  in  contact 
with  the  rub-roller.  By  this  contrivance  the  tendency  of  the  roping  to  adhere  to 
the  rub-roller  is  counteracted,  as  it  has  but  little,  if  any,  tendency  to  stick  to  the 
relief -roller,  for  it  is  not  compressed  on  it,  as  it  is  upon  the  surface  of  the  rub- 
roller,  by  the  pressure  of  the  rubbers.  The  slubbing  or  roping  will  therefore  be 
continued  in  a  direct  line,  or  nearly  so,  from  the  upper  portion  of  the  periphery  of 
the  relief-roller  to  the  spool.  Besides  avoiding  the  accidents  above  indicated,  the 
use  of  the  relief-roller  has  a  great  advantage  in  keeping  the  roping  in  its  proper 
course  to  the  spools,  when  the  wool  is  filled  with  electricity,  which  all  those  who 
work  in  wool  know  is  very  difficult  to  do,  especially  in  frosty  weather. 

One  of  the  chief  advantages  of  this  system  is,  that  it  can  be  at  once  applied  to 
existing  machinery,  without  any  modification  being  required.  Each  rub-roller  of 
the  condenser  is  simply  furnished  with  a  relief  and  guide-roller.  The  relief 
roller  may  be  driven  by  the  same  belt  or  band  that  communicates  motion  from 
the  rub-roller  to  the  spool  drum,  or  by  anv  other  suitable  means. 

Mr.  Hogeland  states  that  he  has  now  had  this  improvement  in  constant  use 
eighteen  months,  and  has  had  the  fullest  satisfaction  from  its  use.  It  enables 
him,  with  the  same  machinery,  with  no  other  alteration,  save  the  relief-roller,  to 
do  twenty  per  cent,  more  work. — See  Scientific  American,  April,  1854. 

Improved  Excavator. — A.  D.  Brown,  of  Opclika,  Walker  County,  Georgia, 
United  States,  has  made  an  excavating  machine,  which  is  said  to  be  much 
simpler  and  cheaper  than  anv  of  those  hitherto  proposed,  and  requires  but  little 
attendant  labour.  Further  details  are  not  yet  stated.— Savannah  Journal,  through 
Scientific  American,  April,  1854. 

Improved  Car  Truck  for  Railways. — Cornelius  Brooks,  of  Albany,  State  of  New 
York,  has  patented  some  arrangements  of  the  axles  of  car  trucks  which  appear  to 
be  novel.  The  invention  consists:  1st,  In  attaching  each  wheel  of  a  truck  to  a 
separate  axle,  and  securing  the  two  axles  of  a  pair  of  wheels  together  by  means  of 
an  encircling  clamp.  One  of  the  axles  is  hollow  and  receives  the  other  axle. 
Each  wheel  of  a  pair  is  free  to  move  of  itself  Around  the  axle  of  each  wheel 
there  is  a  collar  box  having  friction  rollers,  and  the  axles  are  attached  to  these 
collar  boxes  by  diagonal  rods.  2nd,  There  are  guide  wheels  on  each  truck,  which 
when  they  meet  an  obstruction  rise  over  it  (being  secured  to  springs)  and  then 
descend  on  the  rail  again  before  the  centre  bearing  wheels  meet  the  obstruction. 
The  object  of  these  arrangements  is  to  allow  the  cars  to  move  mora  freely  in 
turning  curves  and  passing  over  obstructions  or  inequalities  of  the  track. — Scien- 
tific American,  April,  1854 

Method  of  forming  Moulds  for  casting  Cog-wheels  without  the  necessity  of 
making  a  complete  model. — M.  I^errouilh  is  able  to  cast  cog-wheels  of  all  dimen- 
sions, without  making  a  complete  model,  in  the  following  simple  manner.  He 
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first  constructs  a  largo  flat  circle,  and  divides  its  circumference  into  as  many 
divisions  as  the  wheel  is  to  have  tectlu  This  circle,  which  is  larger  than  the  in- 
tended wheel,  and  may  be  used  for  any  sized  wheel  smaller  than  itself,  having  the 
same  number  of  cogs,  is  laid  upon  the  mould,  in  which  the  centre  part  of  the 
wheel  has  been  formed  in  the  ordinary  way  by  a  moJcL,  for  it  is  only  the  circum- 
ference and  the  cogs  of  which  there  is  question  here.  In  the  exact" centre  of  the 
mould,  which  must  also  be  made  the  centre  of  the  graduated  circle,  a  cylindrical 
pin  is  fixed  perpendicularly,  upon  which  an  arm  or  index,  reaching  beyond  the 
graduated  circle,  is  made  to  turn  round.  This  arm  has  a  narrow  slot  running 
along  the  greater  part  of  its  length,  in  which  a  simple  mechanism,  composed  of 
two  elements  of  the  model  bound  together,  so  as  to  form  in  the  space  included 
between  them  the  exact  dimensions  of  one  of  the  intended  teeth  of  the  wheel,  is 
mnde  to  slide  When  a  wheel  of  any  given  dimensions  is  to  be  made,  this  little 
mechanism  is  fixed  upon  the  arm,  at  a  point  corresponding  to  the  diameter  of  the 
wheel  to  be  made;  the  two  elements  of  the  model  being  held  together  only  by  a 
pin,  may  be  readily  separated  from  each  other,  and  arc  indeed,  when  the  me- 
chanism is  moved  round  after  the  formation  of  one  cog.  The  whole  being  arranged 
in  this  way,  the  arm  is  placed  in  an  exact  line  with  one  of  the  divisions  of  the 
circle,  the  model  of  the  cog  fixed  in  its  proper  place  in  the  slot,  which  may  be 
graduated  so  as  to  show  the  diameter  of  the  wheel.  The  workmen  then  proceed 
to  form  the  mould  for  one  of  the  cogs  in  the  sand,  and  when  completed,  the  two 
elements  of  the  model  arc  taken  asunder,  and  the  arm  moved  on  to  another  di- 
vision of  the  circle,  and  another  tooth  formed-  In  this  way  an  equally  good  and 
perhaps  even  a  more  accurate  wheel  may  be  made  than  with  a  complete  mould, 
and  with  no  more  than  ordinary  care.  The  whole  npparatus  is  made  of  wood, 
may  be  easily  constructed,  and  is  very  cheap.  We  believe  it  is  well  worth  the 
attention  of  millwrights.—  Bulletin  de'  la  Societc  a* Encouragement,  Nov.,  1853, 
p.  G93. 

Briefs  Gazogene  Apparatus. — M.M.  Mondollot,  of  Paris,  successors  of  M. 
Brict,  have  made  an  improvement  in  the  gazogene  apparatus  which  bears  the 
name  of  the  latter,  by  surrounding  the  upper  vessel  with  an  outer  one  or  jacket, 
fitted  with  a  cover.  The  space  between  the  case  and  the  enclosed  vessel  may  be 
filled  with  ice  or  with  cold  water,  into  which  refrigerent  mixtures  may  be  put.  In 
this  a  much  more  agreeable  summer  beverage  may  be  prepared  than  with  the 
original  apparatus.—  Le  Gfnie  Industrie!,  Jan.,  1854,/).  1. 

MANUFACTURES  FROM  MINERAL  SUnSTANCES. 

Manufacture  of  Laminated  Bitumen. — M.M.  Aumeteycr  &  Co.,  of  Paris,  havo 
patented  an  ingenious  method  of  obtaining  bitumen  or  asphalte  in  the  form  of 
thin  sheets,  which  is  worthy  of  attention  in  damp  countries.  The  materials  em- 
ployed are  of  the  best  description,  such  as  the  asphalte  of  Seyssel,  reduced  to  very 
fine  powder,  and  the  tar  derived  from  the  distillation  of  asphalte  substances, 
principally  from  Bustcnncs.  These  substances  are  fused  together,  and  in  a  fluid 
state  come  upon  a  kind  of  canvas,  or  rather  line  netting,  which  immediately 
passes  between  two  metal  drums,  placed  at  any  required  distances  apart,  accord- 
ing to  the  thickness  of  the  sheet  of  asphalte,  bv  which  it  is  perfeotly  laminated. 
One  or  both  sides  of  the  tissue  may  be  covered  in  this  way.  Numerous  applica- 
cations  of  such  a  material  will  at  once  suggest  itself  to  every  one.  For  example, 
it  may  be  employed  as  a  lining  for  damp  walls,  by  fastening  it  on  with  a  mixture 
of  white  lead,  varnish,  &c.  in  drying  oil,  to  which  may  be  sometimes  added,  a 
little  pitch  or  tar  in  very  damp  places.  It  may  also  be  employed  for  the  walls 
or  floors  of  cellars,  basements,  terraces,  arbours,  and  rustic  temples,  water  reser- 
voirs. When  properlv  made,  it  admits  of  being  painted  with  great  facility,  and 
may  in  that  way  be  highly  ornamented.  In  no  country  would  the  use  of  bitumen 
be  attended  with  more  benefit  than  in  Ireland,  and  yet,  strange  to  say,  it  is 
scarcely  ever  employed.  This  process  of  the  Messrs.  Aumeteyer,  if  carried  out 
in  these  countries,  would,  no  doubt,  do  away  with  the  difliculties  which  have 
hitherto  stood  in  the  way  of  its  more  general  use,  and  we  accordingly  strongly 
recommend  the  idea  to  some  of  our  readers. — Bulletin  de  la  Socifte  <t Encourage 
ment,  No.  2,  Jan.,  1851,  p.  47. 
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IMPROVEMENTS  AND  INVENTIONS  CONNECTED  WITH  CHEMICAL  PROCESSUS. 

Purification  of  Fixed  Oils,  especially  of  Olive  Oil  for  Watch  Mnkcrs.—'Yhe, 
colourless  olive  oil  wliich  is  used  by  watchmakers  is  exceedingly  dear,  and  yet 
the  process  of  its  purification  appears  to  be  so  simple,  that  any  watchmaker  may 
prepare  it  himself.  If  common  olive  oil  be  mixed  with  an  equal  quantity  of  very 
strong  spirits  of  wine  (sp.  gr.  0*853)  and  allowed  to  stand  for  about  fourteen  or 
fifteen  days,  during  which  time  it  must  be  repeatedly  shaken ;  already,  in  the 
course  of  a  few  days,  the  yellow  colour  of  the  oil  begins  to  disappear,  and  then 
gradually  fades  until,  at  the  end  of  the  period  mentioned,  the  oil  becomes  colour- 
less. If  the  mixture  be  exposed  to  the  direct  action  of  the  sun,  this  change  takes 
place  much  more  rapidly.  The  under  layer  of  oil  is  separated  from  the  spirit, 
which  floats  upon  it,  and  preserved  in  well  closed  bottles  (stoppered,  or  with 
plugs  of  wood  or  gutta-percha) ;  the  spirit  may  also  be  preserved  for  another 
operation,  or  if  large  quantities  be  employed,  it  may  be  distilled  after  each  opera- 
tion. The  removal  of  the  colour  is  not  the  only  advantage  which  is  gained  by 
treating  olive  oil  with  alcohol,  for  a  considerable  quantity  of  the  margarine  which 
it  contains  is  also  dissolved  out,  and  hence  oil  so  treated  will  not  solidify  so 
readily  as  the  raw  oil.  The  process  just  described,  and  which  is  undoubtedly 
better  than  treatment,  first  with  sugar  of  lead,  then  with  sulphuric  acid,  washing 
with  boiling  water,  and  drying  with  chloride  of  calcium,  or  any  of  the  other 
processes  in  common  use,  is  applicable,  more  or  less,  to  all  other  oils,  even  to 
coarse  fish  oils.  It  may  be  of  importance  to  painters  in  oil,  who  are  anxious  not 
to  injure  the  delicate  tints  of  ultramarine,  rose,  scarlet,  and  other  delicate  shades 
of  red,  and  in  fact  of  all  pure  tones,  that  linseed  oil,  even  the  darkest  and 
muddiest,  may  be  so  far  bleached  as  to  become  bright  and  clear,  and  have  only  a 
a  slight  yellow  tinge;  a  good  deal  of  oil  is  now  purified  in  this  manner  in  Great 
Britain.—  Ww-zburyer  gemeinnutzige  Wochenschrijt,  1854..  No.  3,  through  Poly- 
technisches  Journal,  Bd.  cxxxi.  tifl.  2  Jan.,  1854. 

Bleaching  by  Steam. — At  the  Hotel  St.  Nicholas,  at  New  York,  from  3,000  to 
5,000  pieces  of  linen  arc  required  to  be  washed  daily  One  man  and  three  women 
perform  this  apparently  enormous  labour,  with  the  aid  of  a  very  simple  apparatus. 
This  consists  of  a  cylinder  of  wood,  of  about  4  feet  in  diameter,  and  4£  feet  long, 
provided  with  an  axle,  and  mounted  upon  a  frame,  and  capable  of  being  set  in 
revolution  by  means  of  a  small  steam  engine.  The  axle  is  hollow,  and  is  placed 
in  connection  with  different  pipes,  in  such  a  way,  that  steam,  hot  and  cold  water, 
may  be  successively  introduced  into  the  drum;  this  being  first  half  filled  with 
water,  a  trap  or  hand  hole  is  opened,  and  from  300  to  500  pieces  of  linen  in- 
troduced, and  a  proportionate  quantity  of  soap  and  of  potash  or  soda  ley.  The 
trap  is  then  shut  and  the  cylinder  slowly  turned,  first  in  one  direction,  and  then  in 
the  other.  This  alternate  motion  plunges  the  linen  into  the  water,  then  out  of  it  . 
against  the  walls  of  the  drum.  This  operation  finished,  the  Icy  is  run  off,  and 
steam  admitted  for  about  fifteen  to  twenty  minutes,  the  waste  steam  being  allowed 
to  escape  by  another  pipe.  Hot  water  is"  now  introduced,  obtained  from  the  con- 
denser of  the  engine,  and  finally  cold  water,  which,  by  means  of  a  few  turns  of  the 
machine,  completely  rinses  the  goods. 

When  the  pieces  of  linen  have  drained  they  are  introduced  into  a  centrifugal 
machine,  which  is  made  to  revolve  from  1,000  to  1,800  revolutions  per  minute, 
and  in  which  they  are  dried  in  six  or  seven  minutes.  They  arc  next  suspended 
upon  frames,  and  introduced  into  a  stove  heated  by  a  steam  pipe,  where  they  are 
perfectly  dried. —  Victor  Meunier,  in  La  Presse. 

DYEING  AND  THE  PREPARATION  OF  COLOURS. 

Production  of  brilliant  and  fast  Colours  with  Garancine. — M.  Edouard  Schwartz, 
in  some  experiments  which  he  made  to  test  the  solubility  of  the  colouring  matter 
of  madder  flowers  and  garancine  in  fixed  oils,  found  that  the  cause  why  the  latter 
does  not  yield  as  fast  and  brilliant  colours  as  madder,  is  owing  to  its  retaining 
traces  of  acid.  And  M.  Schaeffer  obtained  the  most  satisfactory  results  by  macer- 
ating one  part  of  garancine  with  three  parts  of  ammonia  for  several  hours,  and 
evaporating  the  mixture  to  dryness  to  get  rid  of  all  free  ammonia.    The  colours 
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produced  with  this  dried  substance  were  excellent,  And  bore  the  action  of  soap 
perfectly ;  the  pinks  and  lilacs  hail  the  peculiar  blucish  shade  which  is  always 
present  in  madder  dyes,  but  which  is  not  produced  hy  gnrancinc  employed  in  the 
ordinary  way.  The  fact  of  the  solubility  of  the  colouring  matter  of  madder  in 
fixed  oils,  ascertained  by  M.  Schwartz,  is  at  present  of  little  practical  importance. 
—Bulletin  de  la  Societe Industrielle  de  Mulhouse,  No.  122,  pp.  180  and  184. 

Reserves  for  Steam  Colours.— For  a  loug  time  calico-printers  have  employed 
certain  means  of  preventing  colouring  matters  from  attaching  themselves  to  parti- 
cular parts  of  the  goods  destined  to  form  parts  of  the  pattern,  either  of  a  chemical 
or  mechanical  character.  This  style  of  printing  has  been  much  employed  of  late 
for  steam  colours,  as  well  on  cotton  as  on  woollen  and  mixed  goods,  the  colours 
usually  reserved  being  orange,  grav,  white,  &c.  But  hitherto  no  one,  so  far  as  we 
know,  has  succeeded  in  reserving,  by  any  other  than  by  mechanical  means,  greens, 
crimsons,  and  garnet  colours  of  a  certain  intensity.  M.  Jules  Albert  Hart  man  n 
has,  however,  proposed  a  reserve,  which  acts  botli  chemically  and  mechanically, 
and  answers  exceedingly  well  for  steam  greens,  garnets,  crimsons,  and  violets, 
upon  cotton ;  and  for  garnets  and  crimsons  upon  woollens  and  mixed  goods ;  but 
it  does  not  reserve  deep  greens,  except  where  very  little  indigo  lake,  or  sulphate 
of  indigo  enter  into  their  composition.  It  is,  however,  very  difficult  to  reserve 
any  colours  upon  wool,  in  consequence  of  the  affinity  of  that  material  for  colouring 
matters,  especially  orchil  and  indigo  lake. 

M.  Hartmann's  reserve  is  alumina  precipitated,  washed  and  dried  in  a  warm 
chamber.  The  following  are  the  formula:  which  he  has  proposed  : — One  part  by 
measure  of  powdered  dried  alumina,  and  one  of  finely  sifted  chalk,  worked  up 
with  one  and  a-half  parts  of  a  solution  of  gum  Senegal.  No.  2,  the  same  as  No.  1, 
but  worked  up  with  only  half  the  quantity  of  gum  water.  No.  3,  the  same  as 
No.  1,  with  the  exception  that,  instead  of  one  part  of  chalk,  there  be  only  one-half 
part  of  chalk  and  one-half  part  of  pipe-clay.  In  these  reserves  the  chalk  decom- 
poses the  saline  solutions  which  perform  the  functions  of  mordants,  whilst  the 
alumina  fixes  the  colouring  matter  before  it  can  reach  the  tissue,  the  comhination 
thus  formed,  iu  virtue  of  \tn  consistence,  subsequently  serving  as  a  mechanical 
reserve. — Bulletin  de  la  Societe  Industrielle  de  Mulhouse,  No.  123,  p.  281,  1854. 


IMPROVEMENTS  IN  THE  MANUFACTURE  OP  TEXTILE  FABRICS. 

On  a  new  process  for  the  preparation  of  the  Cocoons  of  the  Silk-worm,  and  the 
winding  off  of  the  raw  Silk,  by  MM.  Alcan  $  Limet. — It  is  well  known  that  the 
present  process  employed  in  drawing  the  silk  from  the  cocoons  is  extremely 
imperfect;  and  that  no  matter  what  care  is  bestowed  upon  the  operation,  there 
is  a  considerable  waste  of  material,  whilst  the  process  is  anything  but  eco- 
nomical, and  the  silk  is  inferior  and  imperfect  Among  these  imperfections  we 
may  mention,  a  peculiar  downiness  and  a  diminution  in  the  tenacity  and 
elasticity  of  the  filaments.  Messrs.  Alcan  &  Limct  have  invented  a  very  in- 
genious process,  which  appears  to  obviate  all  these  disadvantages. 

The  principle  of  this  new  mode  of  preparation  is  based  upon  the  alternate 
action  of  steam,  a  vacuum,  and  hot  water.  The  cocoous  arc  placed  in  bags  of 
netting  and  put  into  a  kind  of  basket  of  wire  gauze,  which  is  suspended  imme- 
diately over  the  surface  of  water,  containcVl  in  a  vat  or  circular  vessel  of  zinc,  and 
heated  to  a  temperature  of  188°  Fahr.  by  a  pipe  pierced  with  holes,  which  conveys 
steam  from  a  small  boiler.  A  bell  or  cylinder  of  galvanized  iron  is  then  made 
to  descend  in  the  manner  of  a  gasometer  into  the  water  covering  the  basket  con- 
taining the  cocoons.  Steam  is  now  made  to  act  upon  the  latter  by  means  of  four 
upright  tubes  pierced  with  holes;  this  steam  expels  the  air  from  the  bell  through 
a  cock  in  the  top.  When  steam  issues  freely  from  the  cock  in  the  top,  it  is  closed 
and  the  steam  shut  off;  a  condensation  takes  place  in  the  bell,  which  may  be 
assisted  by  pouring  some  cold  water  upon  its  upper  surface,  A  vacuum  is  thus 
produced,  which  causes  the  hot  water  to  rise  snddenly  in  the  bell  and  penetrate  the 
cocoons.  This  done,  the  cock  in  the  bell  is  opened,  whereupon  the  water  in  the 
bell  again  descends,  and  the  cocoons  are  once  more  exposed  for  a  few  minutes  to 
the  action  of  the  steam  in  order  to  dilate  them.    They  arc  now  prepared  for 
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drawing,  and  arc  poured  out  into  a  basin ;  each  net  is  shaken  for  a  few  momenta,  in 
order  that  the  ends  of  the  filaments  may  attach  themselves  to  the  meshes  of  the 
net,  so  that  the  winder  is  enabled  to  catch  them  by  the  hand  alone,  without  the 
aid  of  the  broom  now  used. 

The  following  arc  the  important  results  which  are  anticipated  from  this  pro- 
cess:—  1,  Concentration  in  the  hands  of  one  person,  no  matter  how  important 
the  establishment  may  be,  of  so  delicate  an  operation  as  the  preparation  of  the 
cocoons,  from  whence  will  result  a  regularity  almost  mathematical  of  the  opera- 
tion, a  great  saving  in  expense,  and  a  perfect  uniformity  in  the  quality  of  the 
produce ;  2,  complete  suppression  of  the  broom  in  the  operation  of  drawing,  and 
consequent] v  less  ravelling  and  piercing  of  the  cocoons,  whilst  the  gathering  of 
the  ends  of*  the  filaments  will  be  more  easily  effected ;  3,  an  increase  of  10  |>er 
cent,  of  raw  silk  over  the  system  now  in  use ;  4,  the  production  of  a  silk  without 
down,  more  regular,  of  greater  lustre,  more  elastic,  more  tenacious,  and  consequently 
of  proportionally  greater  value ;  5,  the  drawing  being  performed  at  a  temperature 
below  that  now  employed,  a  saving  of  fully  50  per  cent,  in  fuel,  and  20  per  cent 
in  cost  of  drawing  will  be  effected ;  C,  alwence  of  all  vapour  in  the  apartment, 
and  consequently  of  all  injurious  effects  upon  the  work-people,  and  the  possi- 
bility of  drawing  at  every  season,  and  in  every  country,  without  inconveniencing 
the  person  employed,  at  the  same  tune  that  there  is  a  diminution  of  the  general 
expenses ;  7,  the  mode  of  preparation  restoring  to  the  cocoons  their  original  forms, 
cocoons  may  be  drawn  indiscriminately,  and  with  equal  success,  whether  indigenous 
or  imported  from  foreign  countries,  even  when  the  latter  come  into  commerce 
flattened;  8,  finally,  the  employment  of  this  process  scarcely  necessitates  any 
change  in  the  existing  plant  of  any  drawiug- house. 

All  these  advantages  put  together,  may  be  estimated  as  a  mean  at  18  to  20  per 
cent.  An  apparatus  of  this  kind  which  would  prepare  the  cocoons  for  1 00  basins, 
and  100  drawing  reels,  could  be  made  for  about  200  to  300  francs  (£8  to  £12). 
An  establishment  of  50  basins  worked  throughout  the  year,  could  produce  raw 
silk  to  the  value  of  250.000  francs  (£10,000),  the  saving  upon  which,  at  20  per 
cent.,  would  l)c  50,000  francs  (£2,000).  All  the  advantages  here  stated,  are  said  to 
have  been  fully  and  positively  established  at  a  model  establishment  at  the  Batig- 
nollcs,  near  Paris. 

These  results  are  of  vast  importance  to  the  silk  trade,  and  although  of  more 
immediate  value  to  France  for  the  moment,  they  arc  destined  to  be  of  equal 
value  in  every  other  silk  producing  country.  India  will  at  once  suggest  itself  to 
all  our  readers,  and  we  accordingly  recommend  it  to  the  notice  of  all  those 
interested  in  that  country. — See  Bulletin  de  la  Societe  d Encouragement,  No.  8, 
April,  1854,  p.  240. 

Employment  of  Wood  in  the  manufacture  of  Paper.— M.  Charles  Chcron,  of 
Hcimsprung,  near  Mulhouse,  states  that  he  has  succeeded  in  overcoming  every 
difficulty  in  preparing  wood  so  as  to  serve  as  a  material  in  the  manufacture  of 
pajnir. — Bulletin  de  la  Socictf  d Encouragement,  No.  4,  Feb.  1854,  p.  127. 


Art.  V.— Bulletin  of  Industrial  Statistics. 

SHIPPING  OP  BELFAST  COMPARED  WITH  THAT  OF  LIVERPOOL. 

We  extract  the  following  statistics  relative  to  the  gigantic  progress  of  Belfast, 
from  that  admirable  organ  of  the  trading  interests  of  that  town,  the  Belfast  Mer- 
cantile Journal.  And  in  doing  so,  we  would  ask,  why  it  is  that  similar  statistics 
are  not  compiled  for  every  other  town  in  Ireland?  This  is  surely  the  duty  of  local 
boards,  and  we  hope  that  the  subject  will  henceforward  be  attended  to. 
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Table  of  comparison  between  the  Shipping  and  Tonnage  of  Liverpool  and  Belfast,  from 

the  Year  1800  to  1853,  inclusive. 


Years. 

No.  of 
Vessels 

that 
entered 
Lvrpool. 

No.  of 
Vessels 

thnt 
entered 
Belfast 

Tonnage 
of 

Liverpool 

Tonn.i^c 

of 
Belfast 

Periodical 
Increase  of  the 
No  of  Veucls 
Unit  entered 

Liverpool 

Periodical 
Increase  of 
No. of  Vessel* 
that  entered 

Periodical 
Increase  in 
the  Tonnage 
of 

Liverpool. 

Periodica] 
Increase  In 
the  1  ormufe 
of  ^ 
Belfast 

1*00 

1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 

4,746 
6,060 
4,781 
4,791 
4,291 
4,618 
4,676 
5,791 

5,125 

6,023 

777 
763 
825 
920 
892 
840 
960 
915 
I.uoa 
1,(104 

450,060 
459.719 
610.691 
494,521 
448,761 
463,482 
607,826 
662, 3CJ 

594,601 

65,268 
64.338 
68.724 
65,498 
71.178 
69,582 
80,826 
80,420 
83,63s 
74,387 

• 

50,002 

8,901 

5,108,806 

693,354 

1810 
1811 
1812 
181.1 
1814 
1814 
1816 
1817 
1818 
1819 

6,729 
5,016 
4.599 
5,341 

5,706 
6,440 

6,888 
6,079 
6,779 
7,849 

1.105 
1,047 

1,877 
1.190 
1,159 
1,134 
1,060 
1,258 
1,429 
1,600 

734,391 
611,190 
446,788 
547,426 
548,957 
709,849 
,  774,243 
653.425 
764,690 
867,318 

95.211 

95,753 
117,231 
97.670 
90.486 
91.371 
88.770 
73,959 
127,263 
131,590 

1810  to  1819 
over 
•  lSO*»tol809, 
24  per  cent 

1810  to  1819 

over 
1800  to  1809, 
38  per  cent. 

1810  to  1819 

oT<r 
1800  to  1809, 
30  per  cent. 

1810  to  1819 

over 
1800  to  1809. 
45  percent. 

62,026 

12,259 

6.648,277 

— — 
1,009,804 

1820 
1821 
1822 
1823 
1824 
182.'. 
1826 
1827 
1828 
1829 

7,276 
7,810 
8,li6 
8,916 
10,001 
10,837 
9,601 
9,592 
10, /OJ 
11,383 

1.477 
l..v;;t 
1.705 
1,760 
1,973 

2,o«;o 
2,102 
2.114 

2,493 

805.0-3 

892,902 
1.010.S19 
l,18o.:»14 
1.223,820 
1.228,318 
1,225,313 

1,41  1,1  11 

1.387.957 

127.335 
136.495 
163.500 
152.437 
175,294 
183.441 
209,252 
219,148 
241.568 
257,522 

1820  to  1829 

over 
1810  to  1819, 
52  per  cent 

1820  to  1829 

over 
1810tol8l9, 
60  per cent 

1820  to  1829 

over 
1810  to  1819, 
67  percent 

1820  to  1829 

over 
1810  to  1819, 
84  per  cent 

94,255 

19,637 

11,106,035 

1.855,992 

J 

18.10 
1831 
1832 
1833 
1S.14 
18.15 
183C 
18.17 
1838 
1839 

11,214 
12.537 
12,928 
12,964 
13,444 
13,941 
14.969 
15,038 
14.020 
15,445 

2,423 
2,273 
2,300 
2,4H7 
2,704 
2.730 
2.819 
2,724 
2,955 
3,160 

1.411.9G4 
1,502.436 
1,510,057 
1.510,461 
1,692,870 
1.768,426 
1.947,613 
1.9.58,984 
2,026, 20t> 
2,168,691 

246.493 
230,107 
241.643 
266,014 
2S4.601 
290.769 
3o!»,266 
288,143 
29H.278 
354,542 

1830  to  1839 
over 
'  1820  to  1829, 
46  pur  cent 

1830  to  1839 

over 
1820  to  1829, 
36  per  cent. 

1830  to  1839 

over 
1820  to  1829, 
59  per  cent 

■ 

1830  to  1839 

over 
1820  to  1829, 
51  per  cent 

137,290 

26,765 

17,687,708 

2,809,846 

I 

1840 
1*41 
1842 
1843 
1844 
1845 
1840 
1847 
1848 
1849 

15,998 
16,108 

■     A  r.Q 
16,4*>S 

16,606 
18,411 

20,521 
1!',!'51 
20.889 
20,311 
20,733 

8,323 

3,378 

3,370 
S.655 
3,8*8 
4.168 
4.  .'13 
3,905 
4,0SO 

2,445,708 
2,425.461 

*J  A*i\  "111. 

i,4  .'o,)I  'J 
2,445.278 

2  632.712 
3.016.5JI 
.1.096.4  U 

3  351.53:) 
3,284,963 
3.639,146 

361.473 

357.902 
337,505 
3)13.0.18 
445,5.17 
492,660 
61  I.S02 
6::8.523 
606,953 
655,021 

1840  to  1849 
►  over 
1830  to  1839. 
30  per  cent. 

1840  to  1849 
over 

1830  to  18.19, 
40  per  ctut. 

1840  to  1849 

over 
1830  to  18:19, 
63  per  cent. 

1840  to  1849 

over 
1830  to  1839, 
60  per  cent 

185,986 

07,629 

28.763.101 

4,50-2,374 

I860 
1861 
1852 
1863 

20,457 
21,071 
21,473 
20,490 

4,490 
6,016 

5,221 

6,711 

3,536,337 
3,737.666 
8.912,606 
3,889,981 

624.113 
660,938 
684.156 
768,606 

1850  to  1863 
over 
'  1846  to  1849. 
2  per  cent 

I860  to  1858 

over 
1846  to  1849, 
26  per  cent 

1850  to  1863 

over 
1846  to  1849, 
13  per  cent 

1860  to  1853 

over 
1846  to  1849, 
27  percent 

83,491 

20,438 

15,076,490 

2,727,712 
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RAILWAYS  OF  THE  UNITED  STATES. 

The  following  Table,  containing  some  of  the  most  important  data  connected 
with  the  American  Railways  in  the  end  of  the  year  1853,  will  serve  to  complete 
the  statistics  of  the  United  States,  which  we  gave  in  No.  IV.  of  this  Journal. 


Number 

HI 

Lines. 

Completed,  Id 
English  Mil  e&. 

In  course  of 

Pf,n>  t\  \  •  •  t4at*t  In 

Capita]  Expended  In 
Dollars. 

Alabama  ... 

... 

6 

221 

659 

3,636,208 

Carolina,  North 

... 

4 

359 

243 

6,947,213 

Carolina,  South 

•  •  « 

9 

661 

288 

13,287,093 

Connecticut 

•  •  ■ 

15 

669 

83 

20,857,357 

Delaware 

... 

2 

16 

43 

600,000 

Florida  ... 

... 

2 

54 

250,000 

Georgia 

•  •  • 

15 

884 

445 

17,084,872 

Illinois 

•  •  • 

26 

1,262 

2,017 

i  9 

29,581.204 

Indiana  ... 

•  •  • 

19 

1,127 

868 

22,400,000 

Iowa       . .. 

•  •  • 

2 

*  »  • 

480 

Kentucky ... 

•  •  • 

9 

233 

552 

4  969  990 

Louisiana 

•  •  • 

8 

170 

239 

1,661,000 

Maine 

•  •  • 

11 

417 

90 

12,662,645 

Man  land... 

8 

597 

OA 

30 

/"Wi  4  i?akj~\ 

26.024,620 

Massachusetts 

43 

1,283 

48 

55,602,687 

Michigan 

3 

41 

16  659  009 

Mississippi 

• 

4 

155 

436 

3,070,000 

Missouri 

•  •  • 

C 

60 

963 

1,000,000 

New  Hampshire 

•  •  » 

16 

512 

34 

16,185,254 

New  Jersey 

•  •  • 

11 

437 

12,736,505 

New  York 

31 

2,362 

564 

94.361,262 

Ohio 

•  •  • 

46 

2,609 

1,582 

50,775,344 

Pennsylvania 

•  •  • 

64 

1,464 

987 

58,494,675 

Rhode'  Island 

•  ■  • 

1 

50 

2,614,484 

Tennessee 

•  •  • 

9 

888 

695 

7,800,000 

Texas 

•  •  • 

1 

•  •  • 

72 

Vermont  ... 

•  •  • 

7 

410 

59 

13,866,195 

Virginia  ... 

•  •  • 

21 

673 

1,180 

12,720,421 

Wisconsin 

*  •  • 

4 

178 

200 

3,800,000 

Total 

•  *  • 

398 

17,821 

12,898 

508,588,038 

Besides  this  amazing  network  of  railways,  the  United  States  of  America  has 
one  of  the  most  perfect  systems  of  navigable  rivers  in  the  world.  The  single 
river,  the  Mississippi,  with  its  immense  tributaries,  present  a  water-way,  navigable 
lor  considerable  steamers,  of  16,674  miles,  and  waters  1,200,000  square  miles ; 
whilst  the  great  chain  of  lakes,  one  shore  of  which  only  lielongs  to  the  United 
States,  gives  a  coast  line  ol  3,000  miles.  Some  idea  may  be  formed  of  the  import- 
ance of  this  coast  line,  when  it  is  told,  that  in  1849,  the  Americans  possessed 
1,208  sailing  vessels  and  steamers  upon  the  lakes,  reporting  a  tonnage  ot  192,982 
tons,  and  manned  by  10,500  sailors.  These  vessels  transported  in  that  year 
6,500,000  tons,  and  425,000  passengers!  From  these  facts  we  may  assume  "that 
in  a  few  years  the  United  StateB  will  possess  the  most  perfect  system  of  internal 
communication  which  has  ever  existed  in  any  country  iu  the  world. 

The  striking  contrast  presented  by  the  progress  of  the  United  States  with  the 
state  of  things  in  Europe,  notwithstanding  that  the  latter  has  enjoyed  a  consider- 
able amount  of  prosperity  of  late  years,  shows  to  great  advantage*  the  benefit  of 
really  free  institutions.  While  the  resources  of  America  are  being  devoted  to 
education  and  the  development  of  commerce,  those  of  Europe  ure  squandered  in 
playing  at  soldiers  or  destroying  li!>erty. 
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STATISTICS  OK  THE  PRIZES  ADJll>GED  AT  THE  EXHIBITION  OF  NEW  YORK  IN  1853. 


Table  showing  the  ratio  between  the  number  of  Exhibitors  and  the  number  of 

Prizes,  according  to  the  Nation. 


fIL 

Nation*, 

Sllrer 

Dronzo 

ITonorable 

Number  of 

~  -j  3 

Mciials." 

Medal*. 

Mcutioa. 

tool 

Exhibitor*. 

9 "5 

tu'S  * 

United  States 

52 

458 

698 

1,138 

1,955 

58 

172 

Zollverein  and  the 
other  German  States 

\  5 

113 

146 

264 

638 

41 

244 

Gu  Britain  &  Ireland 

10 

129 

111 

254 

456 

54-8 

182 

France   

18 

144 

105 

267 

896 

67-4 

148 

Austria  &  Lombard) 

1 

31 

32 

64 

297 

21-5 

465 

Canada   

10 

26 

36 

149 

24- 

416 

Italy   

Holland 

1 

46 

47 

94 

220 

42-7 

234 

1 

22 

37 

60 

141 

42- 

238 

Switzerland 

22 

17 

89 

103 

37*8 

264 

Belgium   

11 

16 

27 

55 

49- 

204 

Total  ... 

118 

98G 

1,135 

2,239 

4,410 

197 

The  proportion  of  prizes  to  exhibitors  is  certainly  remarkable,  fully  one-half 
having  displayed  in  their  goods  sufficient  excellence  to  call  for  special  mention, 
if  not  deserving  of  a  medal.  We  do  not  recollect  any  similar  exhibition,  in 
which  presumed  excellence  ranged  so  high.  If  these  prizes  were  really  given 
only  on  proof  of  special  excellence  or  novelty  of  invention,  the  New  York  Ex- 
hibition was  a  better  representation  of  industry  than  the  number  of  exhibitors 
would  indicate. 

An  examination  of  the  preceding  table  shows,  that  the  superior  excellence  shown 
by  the  French  manufacturers  at  the  London  Exhibition  of  1851,  was  fully  main- 
tained at  New-York.  And  if  we  calculate  the  proportion  between  each  class  of 
rewards  and  the  number  of  exhibitors,  we  shall  find  that  there  too  France  was  in 
the  first  rank.    The  following  table  shows  this: — 


France 


United  States  ...42 
Great  Britain  )  go 

and  Ireland) 
Zollverein      ...  8 
Holland        ...  7 
Italy  ...  4 

Austria         ...  3 


...45  y  cent  France 


Great  Britain 
and  Ireland 
United  States 
Switzerland 
Belgium 
Zollverein 
Holland 
Italy 
Austria 
Canada 


..36  V  cent. 


*>4 

•  ••21 

n 

...20 

V 

...18 

...16 

...15 

" 

...10 

...  7 

•• 

United  States  ...31  V  cent. 
Belgium  ...29 
France  ...27 
Holland  ...26 
Great  Britain  >  „ . 
and  Ireland) 


Zollverein 
Italy 

Switzerland 
Austria  ) 


...23 
...21 
...17 


Canada  ) 


each  11 


>» 


*  The  highest  recompense,  there  being  no  gold  medals. 
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Art.  I. — The  War%  as  it  affects  Irish  Fiax  production.     By  James 

Mac  Adam,  Junr. 

Russia,  as  a  great  agricultural  country,  Las  for  many  years  furnished  these 
islands  with  large  quantities  of  certain  articles  of  general  use,  the  sudden 
cessation  of  whose  import  has  materially  affected  different  branches  of  our 
trade.  The  chief  items  of  this  import  have  been  grain,  flax,  flax,  seed, 
hemp,  and  tallow.  With  the  second  and  third  of  these  only  we  now 
propose  to  deal,  iu  considering  the  influence  which  the  existing  war  may 
have  upon  the  cultivation  of  the  flax  plant  in  Ireland. 

From  a  table  lately  prcscuted  to  Parliament,  we  learn  the  proportion 
which  Russian  flax  bears  to  that  derived  from  all  other  countries,  as  the 
supplementary  aliment  of  the  linen  manufacture  of  these  kingdoms.  That 
table  embraces  the  ten  years  from  1844  to  1853,  inclusive.  During  this 
period  the  supply  of  flax  from  Russia  has  fluctuated  from  34,058  tons 
in  1847*  to  64,742  tons,  in  1853.  Dividing  these  ten  years  into  two  given 
quinquennial  periods,  we  find  the  average  annual  import  from  Russia,  as 
compared  with  that  from  other  countries,  to  be  as  follows: — 

Average  Annual  Import  of  Flax  into  Great  Britain  and  Ireland. 

From  Five  years  ending  1848.  Five  years  ending  1853. 

Tons.  Tons. 

Russia  ...  ...  44,789  ...  56,565 

All  other  countries  ...  21,855  ...  24,652 

Total  66,644  ...  81,217 

It  thus  appears  that  the  quantity  annually  obtained  from  Russia  in  the 
first  period  was  67  J  per  cent  of  the  entire  importation,  and  in  the  second 
period  69}  per  cent. 

As  regards  the  value  of  these  imports,  the  quantities  given  do  not  show 
the  relative  cost.  Russian  flax  is,  with  the  exception  of  the  Egyptian  and 
some  of  the  Prussian,  the  coarsest  flax  of  commerce.     Its  average  value 
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may  be  put  at  £40  per  ton,  while,  even  allowing  for  coarse  qualities  from 
the  other  countries  named,  the  fine  flaxes  of  Belgium  and  Holland  would 
raise  the  average  value  of  the  rest  to  about  £70  per  ton.  The  yearly 
cost  therefore  would  stand  thus:— 

1st  Quinf/venniaJ  period.  2nd  Quinquennial  period, 

Russia  ...  1,791,560  ...  2,262,600 

AU  other  countries  ...  1,529,850  ...  1,725,640 

Total  3,321,410  ...  3,988,240 

So  much  for  the  fibre.  Next  as  regards  the  seed.  It  will  be  sufficient 
in  this  item  to  take  one  year,  say  1851.  In  that  year  there  was  imported 
into  the  United  Kingdom  of  flax-seed  both  for  sowing  and  crushing: — 

From  Quarters.  Value. 

Russia         ...  ...  417,951  ...  £919,492 

All  other  countries        ...  212,520  ...  467,544 

Total  630,471  £1,387,036 

Thus  we  see,  putting  both  the  products  of  the  flax  plant  together,  that 
we  arc  now  yearly  indebted  for  these  useful  articles — 

To  Russia  for  ...  £3,182,092 

To  all  other  countries...  2,193,184 

Total         ...  £5,375,276 

A  total  of  nearly  five  millions  and  a  half  sterling,  for  what  Ireland  could 
produce  with  profit  and  advantage,  not  only  to  the  extent  of  the  import — 
except  some  very  fine  flaxes  of  Belgium, — but  also  for  export  to  France, 
Belgium,  and  other  countries,  which  now  derive  a  considerable  proportion 
of  the  supply  of  their  coarse  flax  from  Russia.  France,  for  example,  im- 
ports 14,000  tons  annually  from  that  country,  and  Belgium,  2,300  tons. 

It  is  evident  that  the  consumption  of  flax  has  very  much  increased  of  late 
years  in  Great  Britain  and  Ireland,  for  we  find  that  while  the  annnal  im- 
portation of  foreign  sorts  had  risen  from  66,644  tons,  in  the  first  five  years, 
to  81,217,  in  the  last  five,  the  production  in  Ireland  had  also  risen  in  the 
same  interval,  from  a  yearly  average  of  14,000  tons,  to  an  average  of 
more  than  30,000  tons.  Thus,  in  round  numbers,  the  quantity  of  flax 
fibre  consumed  in  the  linen  manufacture  of  Great  Britain  and  Ireland,  was 
from  1843  to  1848,  80,000  tons  annually,  and  from  1849  to  1853, 
1 1 0,000  tons.  To  this  consumption,  foreign  flax  contributed  in  the  first 
period  82 J  per  cent.,  and  in  the  second  73§  per  cent..  The  homo  pro- 
duction has  therefore  been  gaining  ground  on  the  foreign  supply ;  and  last 
year  Ireland  fumishod  44,000  tons,  while  foreign  countries  contributed 
94,000,  so  that  the  proportion  of  the  latter  to  the  entire  consumption  of 
1 853,  was  reduced  to  68  per  cent. 

It  is  much  to  be  regretted,  however,  that  with  the  great  acknowledged 
capabilities  of  our  island  for  the  production  of  flax,  the  United  Kingdom  is 
still  so  largely  dependant  upon  foreign  states  for  this  raw  material,  and 
more  especially  so,  sinco  so  great  a  proportion  of  the  extraneous  supply  is 
from  a  country  like  Russia,  whose  political  constitution  is  so  much  at 
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variance  with  ours,  as  continually  to  threaten  an  interruption  of  relations, 
while  her  commercial  system  is  so  restrictive  as  to  deprive  us  of  the 
benefit  of  exchanging  onr  manufactures  for  her  agricultural  productions. 
In  order  to  ascertain  the  extent  to  which  flax  might  be  grown  in  Ireland 
as  a  part  of  the  regular  cropping  rotation,  some  facts  may  now  be  put  forward. 
The  entire  quantity  of  flax  grown  in  1853  was  175,495  acres,  or  one  to 
every  76  of  arable  land.  Of  this  area,  Ulster  gave  161,216  acres, 
or  one  in  every  21 J  of  arable  land.  Had  the  other  provinces  pro- 
duced flax  in  a  similar  proportion,  the  quantity  grown  would  have  reached 
nearly  600,000  acres.  But  in  Ulster  itself  we  find  some  counties  pro- 
ducing much  less  flax  than  the  rest.  Six  counties  of  that  province  varied 
from  1  acre  of  flax  in  every  1 3  of  arable  land  to  1  acre  in  every  1 8 ; 
Cavan  had  1  acre  in  every  31 ;  Antrim  1  in  43;  and  Fermanagh  1  in  72. 
Taking  Donegal,  Derry,  Mouaghan,  and  Armagh,  as  the  four  greatest 
flax  growing  counties,  we  find  that  an  acre  of  flax  is  there  grown  to  every 
15  of  arable  land.  Supposing  all  the  rest  of  Ireland  to  grow  the  plant  in 
the  same  proportion,  we  should^ have  a  total  area  of  nearly  900,000  acres. 
But,  as  in  mauy  districts  the  soil  is  less  suitable  for  flax  than  for  other 
crops,  we  may  adhere  to  the  figure  of  600,000  acres  as  representing  the  pro- 
bable annual  area  which  Ireland  might,  with  advantage,  cultivate. 
Taking  5  cwt.  as  the  average  yield,  this  would  furnish  150,000  tons  of  fibre, 
or  about  40,000  tons  over  the  present  consumption  of  Great  Britain  and 
Ireland.  It  is  very  evident  therefore  that,  were  the  growth  of  flax  to  extend 
to  the  limit  pointed  out,  wo  could  replace  tho  entire  import  of  Russian  flax, 
and  have  a  large  surplus  to  export  to  France,  Belgium,  and  other  countries, 
now  consumers  of  the  Russian  article.  Putting  this  150,000  tons  at  £45 
per  ton,  average  value,  it  would  amount  to  £6,750,000. 

But  this  is  not  all.  Every  acre  of  flax  will  yield  one  and  a  half 
quarters  of  seed.  We  havo  already  seen  that  we  import  630,000  quarters 
annually  from  abroad,  and  to  this  should  be  added  about  80,000  tons  of 
oil-cake,  which  represent  570,000  quarters  more — say  in  all  1,200,000 
quarters.  At  the  above  rate  of  yield,  the  Irish  crop  would  give  900,000 
quarters,  which  would  supply  the  place  of  the  foreign  import,  and  leave  a 
surplus  for  exportation.  Tho  value,  at  48s.  per  quarter,  would  amount  to 
£2,160,000,  which,  if  added  to  the  value  of  fibre,  would  give  nine  millions 
sterling,  as  the  annual  sura  which  Ireland  might  derive  from  the  flax  crop. 

The  object  of  the  foregoing  calculations  is  to  show  that  the  British  and 
Irish  linen  manufacture  might  be  rendered  completely  independent  of 
Russia,  and,  to  a  great  extent,  of  other  countries  also,  for  a  supply  of  raw 
material,  and  that  cattle-feeders  of  the  sister  island  might  also  obtain  all 
the  oil-cake  they  require,  made  from  Irish  seed,  if  the  cultivation  of  the 
flax  plant  were  extended  in  Ireland,  as  it  might  be,  throughout  the  length 
and  breadth  of  the  island.  The  Royal  Flax  Society  of  Belfast  has  been 
unremittingly  labouring  to  this  end  since  1841,  and  it  is  most  satisfactory 
to  observe,  that  the  area  of  flax  has  increased  from  58,312  acres  in  1847 
to  175,495  acres  in  1853;  the  provinces  of  Leinster,  Munster,  and  Con- 
naught  having  increased  during  the  same  period,  from  4,611  acres  to 
14,279.    Still,  when  we  find  the  smallest  county  in  Ulster — Armagh — 
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growing  nearly  half  as  much  more  than  those  three  provinces  taken 
together,  it  must  be  admitted  that  there  is  plenty  of  work  for  the  Society 
to  do. 

With  reference  to  the  suitability  of  coarse  Irish  flax  for  those  textile 
fabrics  whose  raw  material  is  now  furnished  by  Russia,  little  doubt  can 
exist  that,  in  the  event  of  a  large  surplus  being  available  for  exportation 
from  Ireland,  it  would  be  freely  taken  for  this  purpose.  As  the  growth 
has  increased,  the  export  has  advanced  pari  passu.  Scotland  is  the  great 
scat  of  consumption  of  coarse  flax,  and  we  find  that  country  has  received 
from  Belfast  alone — 

In  1850  ...  ...  ...  ...  084  tons 

o.)  1     ...  ...  ...  ...  *»ia»C7V) 

„  1852   ..  ...  ...  ...       3,00G  „ 

and  although  the  export  fell,  in  1853.  to  1,754  tons,  this  decrease  may 
be  attributed  to  the  very  great  additional  demand  caused  by  42,700 
spindles  bejng  added  to  the  Irish  factories  last  vear,  which  absorbed  the 
greater  part  of  the  home-grown  fibre.  In  the  first  six  months  of  the 
present  year,  3,199  tons  of  flax  and  tow  were  shipped  from  Irish  ports 
to  Scotland,  against  1,252  tons  in  the  same  period  of  1853.  The  export 
to  France,  also,  which  had  no  existence  prior  to  1849,  increased  as 
follows: — 

In  1850  ...         ...         ...         ..  107  tons 

j,  1 851  •••  • .  •  4  3d  t? 

)j  l$o2  ■••  *••  •••  ...  DTI 

In  1 853  it  fell  again  to  353,  from  the  cause  already  referred  to.  Ship- 
ments have  also  been  made,  during  the  last  three  years,  to  Belgium,  Ger- 
many, and  the  United  States  of  America.  In  fact,  the  Irish  fibre  is  found 
to  possess  superior  merits  for  spinning  to  Russian,  and  there  is  little  doubt 
that  it  would  almost  entirely  supplant  the  latter,  if  produced  in  sufficient 
quantity. 

It  is  deeply  to  bo  regretted  that  Irish  flax-growers  have  hitherto  con- 
fined their  attention  to  the  production  of  fibre  alone.  Ireland  is,  among 
all  flax- growing  countries,  the  only  one  which  persists  in  sacrificing  the 
seed.  And  this  is  the  more  extraordinary,  when  we  fiud  that  the  East 
Indies,  Turkey,  Sicily,  and  other  countries,  cultivate  the  plant  for  the  seed 
alone,  the  fibre  being  totally  lost  to  industrial  purposes.  It  is  true,  that 
in  certain  districts  of  Ireland  the  seed  is  saved,  and  that  the  area  sown 
with  seed  of  home  growth  is  annually  increasing;  yet  the  fact  is  patent, 
that  the  great  bulk  of  Irish  flax  is  steeped  without  the  seed  being  pre- 
viously separated,  and  last  year  the  loss  by  this  wasteful  practice  cannot 
have  been  less  than  half  a  million  sterling. 

It  is  to  be  hoped  that  Irish  farmers  will  become  more  alive  to  their 
true  interests,  and  that  they  will  ere  long  economize  this  valuable  product 
A  pressing  necessity  at  present  exists,  arising  from  the  Russian  war. 
Owing  to  the  blockade  in  the  Baltic,  we  cannot  expect  to  receive  the 
usual  supply  of  seed  for  next  year's  sowing,  and  if  no  means  be  devised 
for  meeting  this  emergency,  the  result,  a  very  short  sowing  of  flax,  would 
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be  most  calamitous  to  oar  great  staple  manufacture,  while  it  would,  at  the 
same  time,  deprive  the  flax-growers  of  a  great  source  of  profit  in  the  pro- 
duction of  an  article  which  has  reached  a  very  high  price.  In  addition  to 
the  value  of  the  fibre,  enhanced  as  it  has  been  by  the  war,  we  may  place 
the  seed,  which  from  the  same  cause  is  fully  40  per  cent,  dearer,  for  the 
manufacture  of  oil,  than  at  this  period  of  last  year.  Let  us  hope,  then,  that 
Irish  fanners  will  be  wise  in  time,  and  will  provide  against  all  emergencies 
by  saving  the  seed  of  this  year's  crop,  both  for  the  next  year's  sowing  aud 
for  conversion  into  oil  and  cake.  If  the  Russian  war  should  stimulate  an 
increased  sowing  of  flax,  and  should  establish  the  saving  of  seed  on  a  firm 
basis,  the  expense,  as  far  as  regards  Ireland,  will  be  amply  compensated 
by  a  permanent  addition  to  national  wealth. 


Art.  II. — Account  of  experimental  Inquiries  made  by  M.  Darct  on  the 
motion  of  Water  through  Pipes.     By  Henry  Hennessy,  M.R.I.A. 

A  very  elaborate  series  of  experiments  have  been  recently  made  at  Paris, 
on  the  motion  of  water  through  pipes,  by  M.  Darcy,  director  of  the  public 
water  works  of  that  city.  A  memoir  detailing  the  methods  of  experi- 
meut,  and  the  results  obtained,  having  been  submitted  to  the  Academy  of 
Sciences,  a  commission  of  inquiry  was  appointed,  from  which  has  ema- 
nated an  extremely  valuable  report,  drawn  np  by  M.  Morin,  and  published 
in  the  number  of  the  Comptes  Kendus  which  has  been  just  received. 

The  utility  of  economising  and  properly  regulating  the  supply  of  water 
to  towns  and  manufactories,  is  now  so  fully  recognized — the  industrial 
and  social  importance  of  any  practical  conclusions  that  may  be  drawn  from 
well-conducted  hydraulic  experiments,  so  completely  admitted — that  it 
appears  desirable  to  give  the  utmost  publicity  to  these  investigations. 

The  experimental  and  mathematical  researches  which  have  hitherto 
formed  the  basis  for  engineering  calculations,  have  generally  afforded  but 
little  information  as  to  the  influence  of  the  condition  of  the  interior  sur- 
faces of  the  pipes  on  the  resistance  to  the  flow  of  water.  Partly  result- 
ing from  this  cause  is  the  fact  not  unfrequently  observed  in  connection 
with  great  water  works,  that  while  the  volume  of  water  actually  discharged 
through  new  cast-iron  pipes  is  generally  greater  thau  that  deduced  from 
scientific  rules,  as  soon  as  the  pipes  have  been  some  time  in  use,  and 
that  deposits  have  been  formed  in  them,  the  state  of  thiugs  is  entirely 
reversed. 

One  of  the  chief  objects  of  M.  Darcy's  investigations  bi  in  j£to  clear  up 
practical  difficulties  of  this  kind,  he  proceeded  to  make  a  series  of  experi- 
ments, in  order  to  determine — 

1.  The  influences  of  the  state  of  the  surfaces  on  the  discharge. 

2.  The  influence  of  the  diameters  of  the  pipes  on  the  resistance. 

He  used  pipes  varying  in  diameter  from  the  smallest  ever  used  for  practical 
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purposes,  to  half  a  metre,  or  a  little  more  than  one  foot  seven  inches  and 
a  half.  The  pipes  were  also  of  different  materials,  some  of  drawn  iron  or 
lead,  and  some  of  iron  coated  with  pitch,  or  of  smooth  glass,  also  cast-iron 
pipes,  some  of  them  quite  new,  some  old  with  deposits,  and  some  old 
without  deposits. 

Tho  experimental  arrangements  were  such  that  the  observer  was  able 
to  measure  the  pressure  or  effectual  head  of  water  in  the  iron  pipes  at  the 
origin  of  movement  and  at  distances  of  50  and  100  metres  [164  and  328 
feet]  farther  on.  The  differences  would  give  the  measure  of  the  loss  occa- 
sioned by  the  resistance  of  the  surfaces. 

The  leaden  pipes,  which  were  50  metres  long,  or  more  than  twelve 
hundred  times  the  diameter  of  tho  thickest  employed,  had  the  pressures 
measured  at  a  distance  of  25  metres.  A  similar  arrangement  was  made 
in  the  glass  tubes,  which  had  nearly  the  same  dimensions.  The  mean 
velocities  obtained  in  these  experiments  varied  from  0*03  metres  to  5  or 
6  metres  per  second;  that  is,  from  1*18  inch  to  16  feet  5  inches,  or  19 
feet  8^  inches  nearly,  thus  going  even  beyond  the  limits  used  in  practice. 
The  inclinations  and  diameters  of  tho  several  pipes  were  carefully  mea- 
sured by  the  most  approved  methods. 

The  most  important  geueral  result  deduced  from  these  experiments  is, 
that  the  nature  and  state  of  the  interior  of  the  pipes  exercise  a  consider- 
able influence  ou  the  discharge. 

It  appears,  for  example,  that  compared  with  the  formula?  of  M.  Prony, 
iron  pipes  coated  with  pitch  give  discharges  greater  than  tho  calculated 
results  in  the  proportion  of  nearly  4  to  3;  that  glass  gives  similar  results; 
but  that  in  cast-iron  pipes,  whose  diameter  had  been  only  very  slightly 
diminished  by  deposits,  the  velocities,  and  therefore  the  effective  discharges, 
were  decidedly  less  than  the  theoretical  indications,  while  after  a  thorough 
scouring  a  perfect  agreement  became  manifest. 

The  diameters  of  the  pipes  seemed  also  to  exercise  a  more  decided  in- 
fluence on  the  discharge  than  what  had  been  hitlierto  assigned  to  them; 
for  with  small  diameters  the  results  were  less  than  by  the  formula?,  while 
they  were  greater  for  large  diameters.  This  influence  of  the  diameters 
was  probably  overlooked,  as  suggested  by  M.  Darcy,  from  the  fortuitous 
compensation  established  between  the  resistance  in  very  thin  but  smooth 
pipes,  and  those  of  considerable  thickness  but  encumbered  by  deposits. 

From  a  discussion  of  his  experimental  results,  it  follows  that  the  law  of 
resistance  is  generally  expressed  by  the  usual  formula: 

v3B  +  «A  =  RI 

R  being  the  mean  radius  or  hydraulic  mean  depth,  I  tho  inclination  of 
the  tube  due  to  the  resistance,  v  the  velocity  of  efflux,  and  A  and 
B  constants.  But  an  exception  to  this  law  holds  in  tho  case  of  very 
thin  tubes  and  low  velocities,  in  which  case  the  term  B  disappears, 
and  the  resistance  is  proportional  to  the  velocity  simply.  As  might  bo 
expected,  therefore,  the  diameter  and  the  substances  composing  the  dif- 
ferent pipes  have  been  found  to  influence  the  values  of  A  and  B,  for  these 
have  been  found  to  differ  in  tubes  of  the  same  dimensions  but  of  different 
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degrees  of  internal  smoothness,  and  also  in  those  which  were  equally 
smooth  bnt  with  unequal  radii. 

In  pipes  containing  much  deposited  matter,  which  is  usual  in  those 
thai  have  been  some  time  in  service,  it  appears  from  M.  Darcy's  experi- 
ments that  the  resistance  (as  admitted  by  several  engineers)  could  be 
safely  considered  as  simply  proportional  to  the  square  of  the  velocity, 
thus  simplifying  practical  calculations.  These  experiments  being  made 
with  pressures  so  varied  and  so  considerable,  an  admirable  opportunity 
was  afforded  for  testing  the  long  admitted  principle,  that  the  resistance 
presented  by  the  sides  of  a  tube  to  the  liquid  passing  through  is  inde- 
pendent of  the  pressure  of  that  liquid.  It  was  found,  for  example,  that 
where  the  head  of  water  varied  in  the  ratio  of  from  about  55  feet  9  inches 
to  85  feet  4  inches,  and  again  from  abont  72  feet  to  131  feet,  between 
the  two  parts  of  the  pipe  submitted  to  observation,  the  differences  or  losses 
of  head  have  remained  the  same  for  both  parts.  Such  decisive  results 
completely  confirm  the  important  hydraulic  principle  just  mentioned. 

In  order  to  determine  the  numerical  values  of  the  constants  A  and  B 
in  the  formula 

v*  B  +  v  A  =:  R  I 

M.  Morin  objects  very  properly  to  the  use  of  the  method  of  least  squares, 
as  not  only  requiring  very  tronblesome  calculations,  but  also  introducing 
into  the  results  the  influence  of  mere  accidental  anomalies,  which  such 
experiments  sometimes  present  He  prefers  a  graphical  representation 
of  the  actual  results  of  experiment,  as  being  more  expeditious,  and  capable 
of  rendering  more  palpable  such  accidental  circumstances  as  may  deviate 
from  the  usual  law.  M.  Darcy  has  employed  this  method  simultaneously 
with  that  of  least  squares,  and  has  thus  in  a  great  measure  obviated  the 
imperfections  of  the  latter.  Observers  in  every  department  of  physical 
science  might  profit  by  the  hint  of  M.  Morin  as  to  the  successive  employ- 
ment of  the  two  methods;  by  which,  we  presume,  he  means  the  applica- 
tion, first  of  the  graphical  method,  so  as  to  detect  the  accidental  anomalies, 
and  then,  on  their  elimination,  the  application  of  the  method  of  least 
squares  to  the  purified  results. 

After  determining  the  values  of  the  constant  coefficients  for  tubes  of 
different  materials  and  dimensions,  M.  Darcy  has  estimated,  by  the  aid  of 
bis  formulas,  the  velocities  corresponding  to  the  different  inclinations,  and 
has  compared  them  with  the  observed  velocities.  This  comparison  shows, 
that  for  all  kinds  of  pipes,  and  for  every  diameter,  as  soon  as  the  velocities 
attain  a  few  decimetres,*  the  formula  of  resistance  may  be  changed  to 

v*  B!  =  RI 

and  this  will  be  especially  correct  for  pipes  containing  deposits;  that  is, 
for  working  pipes  in  their  usual  condition. 

A  comparison  of  the  values  obtained  for  the  coefficient  which  deter- 
mines the  resistance  in  tubes  differing  but  slightly  in  thickness,  has  shown 
that  their  different  degrees  of  smoothness,  and  general  condition  of  their 

•  One  decimetre  «=  3  93708  inches,  not  much  less  than  4  inches. 
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internal  surfaces,  exercise  very  remarkable  effects  on  the  amount  of  that 
resistance.  Thus,  tubes  of  thin  sheet-iron  coated  with  pitch,  of  clean  cast- 
iron,  and  of  cast-iron  covered  with  deposits,  each  having  in  inches  respec- 
tively the  diameters,  7*717,  7*401,  and  9*567,  gave  for  Bj  values  which 
varied  proportionally  from  1  to  1  *5  and  3.  This  result  shows,  that  in 
estimating  the  action  of  a  series  of  pipes  for  water  works,  they^  should  be 
always  supposed  to  have  arrived  at  the  normal  condition  of  being  coated 
with  more  or  less  deposit,  no  matter  how  comparatively  smooth  they  may 
be  at  the  time  of  laying  them  down. 

Having  found  by  experiment  that  the  resistance  diminishes  with  an  in- 
crease of  diameter,  M.  Darcy  sought  the  law  of  variation  as  some  simple 
function  of  the  diameter,  and  he  has  shown  that  B , ,  in  the  formula  last 
given,  may  be  represented  by  two  terms,  one  constant,  and  the  other 
varying  inversely  with  the  diameter  of  the  tube.    The  law  thus  becomes, 

RI  =  ..(.  +  ») 

Or  if  L  represent  the  length  of  the  pipe  and  H  the  height  due  to  the 
resistance, 

H  =  -J(-  +  i) 

From  a  series  of  eight  experiments  with  tubes  of  drawn  and  cast  iron, 
sensibly  of  the  same  degree  of  smoothness,  and  with  diameters  varying 
from  half  a  metre  down  to  Om.122,  M.  Darcy  has  obtained  the  following 
numerical  values: — 

a  =  -0000507,    b  =  00000647 

When  the  values  of  R,  L,  and  t;  are  given  in  English  feet — 

a  =  -0000507,    b  =  -00002122 
The  expression  generally  recognised  among  hydraulic  engineers  as  equi- 
valent to  the  foregoing,  is  given  by  Mr.  Neville  in  the  form,* 

ni  =  „.(«  +  A) 

Where, 

a  =  -00005585,    b  =  -00006659 

On  making  use  of  these  results  a  very  satisfactory  agreement  was  found 
with  observation,  so  that  it  was  possible  to  safely  calculate  the  values 
of  Bj  in  the  formula  of  vQ  Kl  =  R  I,  for  all  diameters,  for  every  centi- 
metre from  the  first  up  to  50,  or  half  a  metre,  and  also  for  every  5  centi- 
metres up  to  a  metre.  By  simple  transformations  of  the  preceding  for- 
mula?, which  will  readily  occur  to  scientific  readers,  it  is  possible  to 
obtain  rules  for  calculating  the  inclination  required  for  obtaining  a  given 
velocity  with  a  certain  diameter  of  pipe,  or  the  converse  problem  of  finding 
the  velocity  corresponding  to  a  given  inclination. 

*  Sec  Hydraulic  Tables,  Coefficients,  and  Formula?,  by  John  Neville,  CE 
M.R.I.  A.,  County  Surveyor  of  Louth. 
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The  variation  of  the  coefficient  of  resistance,  which  most  be  taken  into 
account  for  narrow  pipes,  is  much  less  perceptible  in  those  with  diameters 
greater  than  from  about  5  to  6  inches,  and  it  may  be  considered,  without 
inconvenience,  as  constant  for  all  those  of  greater  diameter. 

M.  Darcy  has  also  turned  his  atteution  to  another  question  connected 
with  the  motion  of  fluids  in  pipes,  which,  although  comparatively  unim- 
portant for  practical  purposes,  possesses  much  scientific  iuterest.  Tho 
point  referred  to  is  the  law  of  variatiou  of  velocity  of  the  particles  of  fluid 
from  the  axis  of  a  pipe  where  it  is  a  maximum,  to  the  surface  where  it  is 
a  minimum.  With  the  aid  of  a  small  and  very  slender  Pitot  tube,  of  which 
one  branch  could  be  placed  parallel  to  the  axis  of  the  pipe  at  different 
distances  from  that  axis,  and  of  a  manometer  giving  the  pressure  exercised 
on  the  surface,  he  has  determined  the  excess  of  pressure  observed  at  tho 
Pitot  tube  over  that  on  tho  manometer,  and  by  a  special  process,  the  velo- 
city of  the  fluid  acting  on  this  tube,  or  some  quantity  proportional  to  the 
velocity.  Comparing  in  this  way,  for  different  inclinations,  the  excess  of 
velocities  in  the  axis  over  the  velocities  at  different  distances  therefrom 
with  the  square  roots  of  the  inclinations,  it  followed : 

1.  That  the  ratio  of  this  excess  to  the  inclinations  was  constant. 

2.  That  the  ratio  of  this  excess  to  the  $  power  of  the  distance 
of  a  moving  particle  from  tho  axis  was  constant  for  tho  same  in- 
clination. 

3.  That  the  ratio  K  of  the  same  excess  to  the  product  r'v'l,  constant 
for  the  same  pipe,  varies  from  one  pipe  to  another  inversely  as  the  radius, 

— s— 

It  is  hence  easy  to  infer  that  the  relation  between  the  velocity,  V, 
of  the  particles  situated  in  the  axis  of  a  pipe,  with  the  velocity,  v,  of  those 
situated  at  a  distance,  r,  from  the  axis,  is  represented  by 

Whence,  if  w  represent  tho  velocity  of  a  particle  at  the  surface  of  the 

w  =  V  —  K  VET   or,    K  VT=  V  ~  w 
Whence  substituting,  we  obtain, 

From  which  the  velocity  of  any  particle  may  be  obtained  if  the  vclocit  ies 
in  the  axis  and  at  the  surface  are  known. 

*  A  slight  misprint  occurs  in  the  formula  given  by  M.  Morin,  Comptes  Rendu* 

26th  June,  p.  1119,  line  4,  for  R*  read  R^.  I  take  the  opportunity  of  correcting 
a  misprint  inserted  in  my  paper  in  No.  V.  of  this  Journal :  at  page  130,  line  4, 
for  t,  read  2»\ 
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It  finally  appears  that  for  the  mean  velocity,  «,  M.  Darcy  has  deduced 
the  expression, 

_3v  +  4w 
7 

By  comparing  the  results  of  experiments  made  with  different  pipes,  M. 
Darcy  has  been  led  to  conclude,  that  although  the  degree  of  smoothness 
of  the  interior  of  a  pipe  must  influence  the  resistance,  and  consequently 
the  mean  velocity  of  the  fluid,  it  does  not  affect  the  law  of  variation  of 
velocities  from  the  axis  to  the  surface,  which  appears  to  depond  on  the 
viscosity  or  molecular  condition  of  the  liquid. 

It  seems  that  the  conclusions  at  which  M.  Darcy  has  arrived  relative  to 
the  coefficient  of  contraction  have  not  been  considered  quite  satisfactory. 
It  appears  from  the  theory  established  by  M.  Poncelct,  that  the  coefficient 
in  question  is  a  function  of  that  at  the  opening  of  the  tube,  which  varies 
with  the  head  of  water,  the  dimensions  of  the  orifices,  and  the  velocity. 
It  follows,  therefore,  that  the  coefficient  of  contraction  at  the  origin  of  the 
pipes  ought  itself  to  vary  with  these  quantities;  bnt  M.  Darcy  has  obtained 
a  constant  coefficient,  such  as  is  generally  admitted,  and  this  only  by  a 
compensation  of  differences.  We  have  very  little  doubt  that  a  more  cor- 
rect result  would  have  been  obtained  if  he  had  employed  in  the  discussion 
of  his  experiments  the  graphical  method  in  the  peculiar  way  to  which 
attention  has  been  already  directed. 

Here  we  must  conclude  our  account  of  these  important  researches, 
which  we  are  glad  to  learn  will  be  published  in  detail  by  the  Academy  of 
Sciences,  in  the  Me'rnoires  des  Savants  Etrangers. 


Art.  Ill  On  the  Electro-chemical  Treatment  of  the  Ore.?  of  Silvery  Lead, 

and  Copper.   By  M.  Becquerel. 

At  one  of  the  recent  sittings  of  the  Academy  of  Sciences,  M.  Becqnerel 
presented  a  large  volume,  containing  the  results  of  the  experiments  with 
which  he  has  been  occupied  since  1834,  upon  the  electro-chemical  treat- 
ment of  the  ores  of  silver,  lead,  and  copper.  As  these  experiments  are  of 
the  utmost  importance  in  connection  with  metallurgic  industry,  especially 
in  countries  where  fuel  is  scarce  or  dear,  we  hasten  to  lay  before  our 
readers  the  substance  of  the  analysis  of  this  important  work,  which  M. 
Becquerel  himself  communicated  to  the  Academy,  and  which  has  been 
published  in  the  Comptes  Rendius  for  June  the  26th. 

We  have  no  information  on  the  treatment  of  the  precious  metals  among 
the  Aztecs  before  the  conquest ;  we  only  know,  from  the  letters  of  Ferdi- 
nand Cortez,  that  they  possessed  considerable  quantities  of  gold  and  of 
silver.  It  is  probable  that  this  people,  like  those  of  antiquity,  confined 
themselves  to  the  washing  of  auriferous  and  argentiferous  sands,  and  to 
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the  melting  of  the  minerals  which  existed  in  a  sufficient  state  of  purity  to 
immediately  yield  gold  and  silver.  But  in  1557*  Bartholomew  Medina 
having  discovered  the  method  of  amalgamation  with  mercury  in  the  cold, 
effected  a  revolution  in  the  metallurgy  of  silver,  a  mode  of  treatment  which, 
as  is  well  known,  was  a  source  of  riches  to  Spain  during  several  centuries. 
The  amalgamation  process,  with  some  modifications  resulting  from  the 
difference  of  composition  of  the  minerals,  was  not  completely  adopted  in 
Europe  until  more  than  two  centuries  afterwards;  the  cause  is  simple:  the 
abundance  of  wood  did  not  make  the  necessity  of  having  recourse  to  mer- 
cury felt,  smelting,  when  it  is  possible,  being  always  the  most  expeditious 
way  of  treating  ores;  but  on  the  vast  plateau  of  Mexico,  where  fuel  is 
extremely  scarce,  smelting  could  only  be  exceptional,  hence  the  amalgama- 
tion process  there  received  its  greatest  extension. 

About  twenty  years  ago  M.  Becquerel  commenced  a  series  of  researches 
upon  a  mode  of  treatment  different  from  the  two  preceding  ones,  and 
capable  of  being  also  applied  to  ores  of  lead  and  copper.  This  method, 
based  upon  the  chemical  action  of  electricity,  enables  mercury,  and,  in 
certain  cases,  even  fuel,  to  be  dispensed  with.  The  experiments  were 
made  on  more  than  10,000  kilogrammes  (about  10  tons)  of  ore  from  dif- 
ferent parts  of  the  world,  and  particularly  from  Mexico,  Peru,  Columbia, 
and  the  Altai  mountains;  they  were  directed  particularly  to — 

1.  The  preparation  to  which  ores  should  be  submitted  in  order  to  trans- 
form the  metals  which  they  contain  into  compounds  soluble  in  salt  water 
at  a  maximum  degree  of  saturation. 

2.  The  decomposition,  of  the  metallic  salts  in  solution,  and  the  separa- 
tion of  the  metals,  the  one  from  the  other,  by  means  of  the  chemical  action 
of  electricity. 

3.  A  great  number  of  questions  connected  with  electro-chemistry,  and 
the  metallurgy  of  silver  and  lead  in  particular. 

The  following  are  the  divisions  of  the  work: — 

Chap.  I — An  exposition  of  the  principles  of  electro-chemistry  to  serve 
as  the  basis  of  the  treatment  of  ores. 

Chap.  II. — Preparation  which  the  ores  to  be  elcctro-chemically  treated 
should  undergo. 

Chap.  Ill  Method  of  treating  the  ores  of  silver  by  the  wet  way,  in- 
cluding the  American  process  of  amalgamation  au  patio y  the  amalgamation 


process  of  Freiburg,  and  the  amalgamation  au  cazo  or  by  boiling ;  exposi- 
tion of  the  electro-chemical  treatment  of  ores  and  of  the  questions  con- 
nected therewith. 

Chap.  IV. — Description  of  an  electro-chemical  works  established  on  an 
experimental  basis,  to  operate  npon  1,000  kilogrammes  (about  1  ton)  of 
mineral  at  a  time. 

Chap.  V. — Statement  of  the  results  obtained  by  the  electro-chemical 
treatment,  and  by  the  amalgamation  au  cazo,  of  the  ordinary  ores  of 
Mexico — blende's,  gray  copper,  and  argentiferous  galeua. 

The  electro-chemical  treatment  consists,  as  has  been  said,  in  the  prepara- 
tion of  the  ores  in  such  a  manner  that  the  compounds  of  silver  and  of  lead, 
which  result  when  galena  is  operated  npon,  would  be  soluble  in  a  solution 
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of  common  salt  at  its  maximum  point  of  saturation ;  these  compound*  arc 
the  chloride  of  silver  and  the  sulphate  of  lead.  The  solution  once  made, 
is  run  into  reservoirs  of  wood  as  soon  as  it  has  become  clear;  there  the 
decomposition  of  the  metallic  salts  is  effected  with  Voltaic  couples  formed 
of  plates  of  zinc  and  of  tin-plate,  or  of  copper,  or  of  masses  of  well  calcined 
charcoal,  or  also  with  couples  composed  of  plates  of  lead  and  the  same 
electro  negative  elements.  The  plates  of  zinc  or  of  lead  are  placed  in 
sail-cloth  bags  filled  with  a  saturated  solution  of  common  salt,  and  im- 
mersed in  the  saline  solution  of  the  metals  dissolved  out  of  the  ores,  the 
electro-negative  plates  being  immersed  in  the  latter  solution ;  communication 
between  both  is  then  effected  by  means  of  metallic  slips.  With  zinc  electro- 
positive plates  an  electro  chemical  deposit  is  obtained  upon  the  electro-nega- 
tive platcs.consisting  of  all  the  easily  reducible  metals — silver,  copper,  and 
lead — in  a  very  minute  state  of  division;  with  lead  electro-positive  plates, 
tho  deposit  consists  of  silver  more  or  less  pure  according  to  the  propor- 
tions of  lead  which  happen  to  be  in  saturation. 

Instead  of  sail-cloth  sacks  it  would  be  better  to  employ  boxes  of  wood, 
some  millimetres*  in  thickness,  previously  exposed  to  the  action  of  steam 
in  order  to  remove  all  soluble  extractive  matter;  or  cells  of  semi-baked 
clay,  filled  as  far  as  possible  with  fragments  of  amalgamated  zinc  and 
mercury.  The  action  is  in  this  case  more  regular,  and  the  quantity  of 
zinc  consumed  is  in  atomic  proportion  with  that  of  the  metals  deposited. 

By  varying  the  composition  of  tho  voltaic  couples  we  may  successively 
separate  each  of  the  metals  in  solution  in  the  salt  water. 

The  experiments,  the  resnlts  of  which  are  given  in  the  work  of  M. 
Becqucrel,  were  made  on  quantities  of  ores  varying  from  100  grammes 
(1,543*4  grains)  to  1,000  kilogrammes  (2,204*85  lbs.,  or  something  less 
than  one  ton);  and  the  quantities  of  silver  collected  in  the  space  of  24 
hours  have  varied  from  a  few  decigrammes'!"  to  1  or  2  kilogrammes,  J  so 
that  it  was  possible  to  appreciate  the  advantages  and  the  inconveniences 
of  the  electro-chemical  treatment  of  the  ores  of  silver,  lead,  and  copper, 
particularly  of  the  two  first,  the  preparation  of  which  presents  more  diffi- 
culties than  the  latter. 

From  what  has  been  just  stated,  it  would  appear  that  the  electro-che- 
mical treatmeut  of  the  ores  would  be  terminated  in  24  hours;  but  in 
operating  with  the  powerful  assistance  of  an  independent  pair,  the  tem- 
perature of  which  would  be  elevated  by  means  of  steam,  it  could  be  effected 
in  1 8  hours.  It  is,  of  course,  to  be  understood  that  this  couple  is  voltai- 
cally  connected  with  the  other  apparatus;  in  operating  thus,  only  plates  of 
lead  are  placed  in  the  latter,  of  which  some  act  as  the  electro-positive  elements 
of  the  circuit,  and  the  others  the  electro-negative;  and  although  lead  acts 
directly  upon  the  chloride  of  silver  in  decomposing  it,  the  two  currents  in 
opposite  directions,  which  result  from  this  action,  do  not  appear  to  injure 
the  effect  of  the  independent  couple.  In  this  manner  the  advantages  re- 
sulting from  the  immediate  precipitation  of  the  silver  by  the  lead  may  be 

*  One  millimeter  =  0  03937  of  an  inch.      t  One  deeigramme  =  1,543  grains. 

I  One  kilogramme  =  2-2048  lbs. 
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combined  with  those  resulting  from  the  electro-chemical  action  of  the  inde- 
pendent couple,  which  transforms  each  apparatus,  at  the  ordinary  tempera- 
ture, into  a  voltaic  couple. 

After  several  operations,  in  which  plates  of  lead  are  employed,  the  salt 
water  will  be  found  to  contain  only  chloride  and  sulphate  of  lead,  which 
is  to  be  decomposed  by  means  of  lime. 

As  it  would  be  impossible  to  indicate  here  all  the  precautions  to  be 
taken  in  submitting  the  different  kinds  of  silver  and  lead  ores  to  the  new 
process  of  treatment,  we  shall  only  add,  that  the  ores  the  most  refractory  in 
amalgamation,  and  the  most  difficult  in  the  smelting,  such  as  blende  ores 
and  gray  copper,  may  be  treated  with  facility  by  this  process. 

Argentiferous  galenas  when  the  lead  is  converted  into  sulphate,  and  the 
silver  into  chloride,  may  be  rapidly  treated  by  the  process  of  amalgama- 
tion au  cazoy  without  further  loss  of  mercury  than  that  inevitably  produced 
by  the  washing  of  the  ore  to  obtain  the  amalgamation.  M.  Becquerel 
points  out  the  means  of  thus  reducing  the  loss  of  mercury.  Metallurgists, 
he  believes,  will  appreciate  the  rootle  of  treating  galena,  which  admits  of 
immediately  extracting  the  silver  without  cupellation,  when  the  ore  has 
been  roasted  under  certain  conditions,  and  of  then  obtaining  the  lead  by 
electro-chemical  means,  and  containing  only  insiguificant  traces  of  silver. 
The  lead  deposited  on  the  electro* negative  plates  is  in  a  fine  state  of 
division,  or  in  the  condition  of  a  sponge;  when  washed,  aud  while  still 
moist,  pressed,  it  is  melted  in  clay  crucibles,  the  surface  being  covered 
with  charcoal  dust  to  prevent  oxidatiou.  Several  hundred  kilogrammes 
of  lead  have  been  thus  melted.  The  precipitated  lead  is  pyrophorous,  and 
hence  it  should  not  be  allowed  to  dry  in  the  air,  otherwise  it  would  oxidyze 
with  evolution  of  heat.  In  this  condition  it  is  peculiarly  adapted  for  the 
manufacture  of  white  lead. 

M.  Becquerel  did  not  consider  it  sufficient  to  merely  make  his  experi- 
ments on  a  large  scale;  it  was  also  necessary  that  they  should  be  repeated 
and  judged  by  a  skilful  practician ;  this  has  been  done  by  M.  Duport  Sainte- 
Clair,  formerly  silver  refiner  in  Mexico,  who  has  communicated  the  result 
of  his  experiments  and  of  his  observations  in  his  work  entitled  "  Sur  la 
Production  des  Metaux  Precicux  an  Mexiqnc."  At  page  405  of  that 
work  the  author  thus  speaks  of  the  electro-treatment  of  silver  ores: — 

"  If  by  one  of  those  eventualities  not  very  probable,  but  possible,  the  mine  of 
Almadcn  ceased  to  furnish  cinnabar,  cither  by  a  falling  in,  or  from  the  flowing  in 
of  too  much  water,  or  finally,  from  the  whole  of  the  ore  sufficiently  rich  in  mer- 
cury having  been  extracted,  the  production  of  quicksilver,  thus  reduced  to  that  of 
the'mines  of  Camiola,  would  be  very  inadequate  to  supply  our  wants ;  such  an 
increase  of  price  would  take  place  as  would  be  equivalent  in  some  sort  to  an 
absolute  deficiency  of  the  article.  What  would  then  become  of  the  extraction  of 
silver  in  Mexico?  A  few  years  ago  the  solution  of  this  question  would  have  been 
very  embarrassing,  for  no  other  mode  of  extracting  silver  from  its  ores  was  known, 
except  that  by  smelting  or  by  amalgamation.  The  learned  researches  to  which 
M.  Becquerel  has  devoted  himself,  with  all  that  perseverance  which  the  first  appli- 
cation of  science  to  industry  always  demands,  have  contributed  to  metallurgy  a 
means  perfectly  new,  in  the  employment  of  electric  forces.  Initiated  by  the  in- 
ventor himself  in  all  the  details  of  tins  new  process,  I  have  been  able  to  convince 
myself  of  the  possibility  of  its  industrial  application  to  the  ores  of  Mexico,  as  well 
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by  the  experiments  made  upon  4,000  kilogramme*  (nearly  4  tons)  of  the  ores  of 

the  principal  districts  which  I  had  got"brought  to  Paris  about  three  vears  ago,  as  by 
those  which  I  repeated  myself  at  the  localities.  The  possibility  of  its  application 
on  the  great  scale  once  established,  the  question  reduces  itself  to  a  comparison  of 
numbers  between  the  cost  of  the  old  processes  and  the  new  one ;  and  the  first 
researches  which  I  made  in  metallurgy  had  in  principle  no  other  motives.    .    .  . 

.  .  .  The  results  of  my  researches  were  favourable  to  the  electro-chemical 
process  for  a  great  number  of  ores,  I  do  not  say  alone  upon  the  not  very  probable 
hypothesis  of  an  absolute  deficiency  of  mercury  occurring,  but  even  with  the 
present  high  price  of  that  metal.  On  this  account  we  have  a  right  to  l>c  aston- 
ished that  the  process  has  not  begun  to  be  employed ;  the  causes  which  have 
prevented  this  taking  place,  having  general  characteristics  of  sufficient  importance 
in  reference  to  the  establishment  of  every  new  process,  I  shall  enter,  upon  this 
occasion,  into  some  details  upon  the  subject  The  simplicitv  of  the  apparatus 
required  for  the  Mexican  amalgamation  process  is  itself  a  considerable  obstacle  to 
any  innovation ;  then  comes  the  force  of  habit  in  an  art  practised  during  three 
centuries,  and  one,  too,  well  understood  in  an  economical  point  of  view;  and 
finally,  the  necessity  of  operating  on  considerable  masses  in  order  to  acquire  faith 
in  the  process,  whifst  at  the  verv  outset  an  outlay  must  be  made,  so  much  the 
more  costly  that  every  construction  for  industrial  purposes  is  very  dear  in  Mexico, 
must  succeed  in  at  length  damping  the  zeal  of  innovators. 

44  Mercury  being^  the  principal  chemical  agent  employed  in  the  present  mode  of 
working,  its  price  is  of  great  importance  in  comparing  the  processes  in  use  with 
those  which  it  is  wished  to  substitute  for  them,  since,  whether  but  little  mercury 
be  employed,  or  none  at  all,  there  is  an  evident  tendency  to  diminish  the  demand 
for  that  metal,  and  on  this  account  to  lower  its  price. 

44  The  chance  of  a  fall  in  the  price  of  an  article,  where  that  price  depends,  as  is 
very  generally  the  case,  upon  its  cost  of  production,  would  offer  but  slight  proba- 
bility of  any  considerable  variation ;  but  in  the  case  of  mercury  it  is  quite  different, 
for  in  consequence  of  the  monoply,  its  actual  price  may  be  considered  to  be  four 
times  its  cost  of  production,  and  in  proportion  as  its  employment  becomes  less, 
the  price  may  lower  almost  suddenly,  in  a  manner  disastrous  for  those  establish- 
ments employing  some  new  process  destined  to  replace  the  mercury,  or  diminish 
its  loss  in  amalgamation." 

M.  Duport  again  remarks,  and  this  consideration  is  important,  that  in- 
dependently of  the  circumstances  relative  to  mercury,  wc  must  also  take 
into  account  those  having  reference  to  the  employment  of  common  salt, 
the  basis  of  M.  Becqnerel's  process,  and  the  loss  of  which  could  not  be 
neglected,  except  where  the  price  rjf  this  substance  would  be  low;  bat 
this  is  not  the  case  in  the  greater  part  of  the  mines  of  Mexico,  where  the 
price  often  exceeds  forty  francs  the  metrical  quintal.  *  If  these  difficulties 
be  obviated,  nothing  further  can  opposo  the  employment  of  the  electro- 
chemical process.  From  this  it  may  be  concluded,  that  in  all  the  mining 
regions  where  the  common  salt  is  cheap,  the  electro-chemical  process  is 
applicable,  provided  always  that,  when  the  silver  ores  are  the  complex 
eulphurcts,  there  be  sufficient  fuel  in  the  district  for  roasting  them.  For 
example,  the  ore  of  Sainte-Marie  aux  Mines,  in  the  department  of  the 
Haut  Rhin,  situated  in  the  neighbourhood  of  largo  salt  works,  which  pre- 
sent difficulties  in  their  treatment  by  the  methods  now  in  use,  may  be 
easily  worked  by  the  new  process. 

However  great  may  be  the  immediate  value  of  these  researches  of  M. 
Becqucrel  as  applied  to  Mexican  mining,  they  are  scarcely  less  important 

*  IBs.  8rf.  per  cwt. 
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when  viewed  in  reference  to  the  future  progress  of  metallurgy  generally; 
for  they  open  up  a  new  and  untrodden  field,  the  cultivation  of  which 
appears  destined  to  completely  revolutionize  thnt  branch  of  industry. 
Should  these  predictions  be  verified,  the  manufacture  of  metals  may  one 
day  be  freed  from  the  slavery  of  fuel,  and  nations  whose  mineral  wealth  is 
now  of  little  consequence  from  the  want  of  that  clement  may  arrive  at  the 
first  rank  in  the  production  of  metals. 


Akt.  IV—On  the  Application  of  the  Centrifugal  Blowing  Machine  to 
High  Furnaces,    By  Frederick  Marquardt. 

[Besides  its  great  immediate  importance  to  British  and  Irish  iron-masters 
and  founders  generally,  the  following  paper  may  possess  special  interest  in 
Ireland,  in  connection  with  the  attempts  which  are  now  about  being  made 
to  puddle  iron  by  means  of  gas  produced  from  turf,  as  is  practised  in 
Germany,  and  upon  which  we  shall  have  much  to  say  in  a  future  number. 
It  may  also  be  deserving  of  attention  in  connection  with  the  process  of 
Reece,  for  obtaining  the  products  of  distillation  from  peat,  should  that 
process  be  found  as  successful  as  is  anticipated.  Any  experiments  or  im- 
provements connected  with  blowing  machines  are  the  more  important  from 
the  little  which  has  been  recently  done  to  improve  the  present  generally 
clumsy  and  imperfect  machines.] 

An  attempt  has  been  made  to  apply  the  centrifugal  blowing  machine 
for  smelting  purposes  in  the  high- furnaces  of  the  Nexahiitte  in  Szaska,  in 
the  Banat,  near  the  Turkish  frontier  of  Austria.  The  object  of  this  paper 
is  to  record  the  results  of  the  trials  made,  and  to  describe  the  construction 
of  the  apparatus. 

The  high-furnace  here  referred  to  has  a  diameter  of  7  feet  at  the  boshes, 
and  is  33  feet  high  from  the  hearthstone  to  the  tunnel-head.  The  hearth 
is  18£  inches  at  the  bottom,  and  29  inches  at  top;  the  crucible  is  18^ 
inches  to  the  tuyere's,  and  the  whole  height  of  the  hearth  5  feet 
8£  inches.* 

The  ores  employed  for  smelting  consist  of  compact  magnetic  ironstone, 
yielding  70  per  cent  of  raw  iron ;  red  and  brown  hematite,  averaging  55 
per  cent,  and  earthy  iron  ochre,  and  yellow  hematite,  averaging  30  per 
cent.,  and  finally,  ankeritc,  yielding  22  per  cent  Some  of  these  ores  arc 
extremely  fusible,  but  difficult  of  reduction,  and  among  them,  the  mag- 
netic ores  especially,  are  so  dense  and  compact  that  they  cannot  be  com- 
pletely reduced  without  repeated  roastings. 

The  fuel  generally  used  consists  of  hard  beech  charcoal,  of  which  the 

♦  All  the  measurements  given  in  this  paper,  when  not  otherwise  expressed,  are 
English. 
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Austrian  cubic  foot  [1*112  English  cubic  foot]  weighs  12  Austrian  pounds 
[14*8  English  pounds];  to  this  was  added,  with  very  satisfactory  results, 
about  one-third  of  ordinary  pit  coal,  of  which  1 3  pounds  is  equivalent  to 
one  cubic  foot  of  charcoal. 

The  two  centrifugal  blowing  fans  (one  for  present  use,  the  other  being 
kept  in  reserve)  have  each  a  diameter  of  20J  inches,  the  vanes  are  6J 
inches  long;  those  of  one  fan  being  3§  -inches  wide,  and  those  of  the  other 
4|  inches.  1  The  wind  openings  are  9  J  inches  in  diameter,  and  placed 
somewhat  eccentrically  in  the  fan  case.  The  axle  is  of  cast  steel,  with  a 
maximum  diameter  in  the  middle  of  inches,  the  jouruals  being  only 
1 3  lines.  These  are  tempered  to  the  harduess  of  glass,  and  finely  polished. 
The  gudgeons  consist  each  of  a  single  piece,  carefully  and  exactly  drilled, 
and  composed  of  an  alloy  of  84  parts  of  copper  to  16  of  tin. 

An  exact  and  careful  setting  of  the  axle  in  its  bearings  is  absolutely  essen- 
tial, aud  upon  it  chiefly  depends  the  durability  and  effective  working  of  the 


Fig.  1. 

entire  apparatus.  In  figures  1  and  2,  a  is  the  lower  side  of  the  pillow-block, 
b  the  cover  or  bonnet  with  the  oil- box,  b'  opening  into  it,  and  c  the  metal 
axle  cushion.    The  journals  lie  on  the  latter  only  at  both  ends,  so  that  a 


Digitized  by  Google 


1854.]       Application  of  the  Centrifugal  Blowing  Macfiine,  $c.  233 


small  space  being  left  in  the  middle  for  the  oil,  the  journals  are  to  a 
certain  extent  surrounded  by  a  layer  of  oil.  To  prevent  the  oil  from 
running  off  there  are  leather  flaps  x%  which  are  wedged  into  the  gudgeon 
lining  c  by  the  piece  ?/,  and  embrace  lightly  but  firmly  each  of  the  journals. 
This  simple  contrivance  prevents  waste  of  oil,  causes  the  journals  to  be 
always  surmounted  with  the  liquid,  and  prevents  them  from  becoming 
heated. 

From  figure  2  it  may  be  seen,  that  the  journals  do  not  lie  clumsily  in 
their  gudgeons,  but  perfectly  smooth  and  true.  On  the  other  hand  they 
have  spherically  rounded  ends,  and  turn  with  these  between  two  similar 
spherically-ended  adjusting  steel  screws,  which  prevent  any  side  movement 
in  the  direction  of  the  axis.  When  these  screws  are  brought  to  bear 
exactly  against  the  centres  of  the  pivots,  but  yet  leaving  a  scarcely  per- 
ceptible space,  if  the  axis  of  the  journals  coincides  with  that  of  the  axle 
cushions,  it  is  certain  that  many  months  may  elapse  before  the  slightest 
attention  will  be  required  to  this  portion  of  the  apparatus,  and  that  the 
journals  will  never  become  heated,  no  matter  how  quick  the  fan  may  be 
driven. 

A  very  important  portion  of  the  centrifugal  blast  machine  is  its  system 
of  vanes.  These  vanes  should  be  capable  of  catching,  in  a  continuous 
manner,  the  surrounding  air,  and  then  of  pouring  it  towards  the  furnace 
with  the  velocity  of  its  centrifugal  motion.  The  vanes  must  therefore 
commence  at  the  axle  itself,  with  a  regular  curvature,  and  be  very  firmly 
and  solidly  fixed,  so  as  to  be  tree  from  shock  or  vibration,  and^finally, 
they  should  be'  so  exactly  alike  in  size  and  weight,  that  when  arranged 
upon  the  axle  with  the  journals  placed  horizontally,  they  should  exactly 
balance  each  other  in  every  position.  The  least  imperfection  in  this 
respect,  in  consequence  of  the  great  velocity  of  rotation  of  the  fan,  would 
exercise  a  fatal  effect  upon  the  entire  arrangement,  and  in  a  short  time 
derange  its  stability. 
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In  the  arrangement  here  described,  the  vane  stock  ft,  fig.  3,  with  the 
four  vanes,  is  cast  oat  of  malleable  gun  metal.  The  vanes  are  curved  on 
the  axis  a  towards  the  edges  and  circumference,  and  their  surfaces  arc  ad- 
justed at  right  angles  to  the  direction  of  motion.  The  vanes  have  at  the 
shaft  a  thickness  of  six  lines,  at  the  circumference  a  thickness  of  three 
lines,  and  are  strengthened  in  the  middle  by  ribs  six  lines  thick.  The 
figure  shows  the  amount  of  curvature. 

During  the  first  trials  the  vanes  were  made  much  weaker,  and  a  change 
in  their  dimensions  was  soon  desirable.  Several  vanes  were  literally  torn 
asunder  by  the  centrifugal  force,  and  their  fragments  flung  far  into  the 
blast  pipes.  Several  different  forms  of  vanes  were  also  selected,  straight 
and  radiating,  straight  and  not  radiating,  but  deviating  in  the  direction  of 
the  motion,  and  also  deviatiug  in  the  opposite  direction,  some  divided  by 
a  disk  in  the  middle.  Among  all  of  them,  that  which  is  here  delineated 
was  found  most  advantageous,  and  while  the  sound  it  makes  is  so  slight 
as  to  be  scarcely  heard  outside  the  works,  others  produced  such  a  tremen- 
dously car-splitting  roar,  that  they  could  be  heard,  even  by  day,  miles  off, 
in  the  valley  of  the  Nexa,  and  along  the  mountains. 

When  I  add  that  the  fan  is  fixed  on  a  heavy  iron  plate  and  arranged 
with  a  surrounding  tin  pan  to  collect  any  waste  oil,  and  that  the  whole 
rests  on  a  framework  of  strong  and  heavy  beams,  I  trust  its  construction 
has  been  made  sufficiently  plain. 

The  centrifugal  machine  hero  described  is  driven  by  one  of  Fontaine's 
turbines,  which  works  with  a  clear  fall  of  7J  feet.  A  turbine  must 
necessarily  be  selected  under  the  circumstances,  for  the  water  comes 
directly  out  of  a  mountain  stream,  the  Nexa,  and  flows  back  again  after 
performing  its  duty;  during  floods  the  upper  and  lower  waters  rise  several 
fathoms,  and  at  such  times  any  other  hydraulic  machine  would  be  evidently 
unsuitable.  The  turbine  makes  60  revolutions  in  a  minute  at  its  maximum 
speed,  and  transfers  its  action  by  two  successive  series  of  belts  and  multi- 
plying wheels  in  a  fifty-fold  proportion  of  speed  to  the  centrifugal  machine. 
The  fan  consequently  makes  3,000  revolutions  per  minute,  which  gives,  at 
the  circumference  of  its  vanes,  a  velocity  of  '259  feet  per  second.  The 
observed  pressure  on  a  sensitive  water  manometer  placed  in  the  blast  pipes, 
is  a  fraction  of  this  velocity,  and  agrees  exactly  with  calculation. 

With  the  aid  of  these  apparatus  and  mechanical  contrivances,  I  have 
been  able  to  collect  a  mass  of  experimental  facts  and  observations,  of 
which  I  beg  to  submit  the  principal  conclusions.  These  are  given,  first, 
in  so  far  as  they  refer  to  the  actual  arrangements  of  the  blowing  machine, 
and  then  as  to  its  special  application  to  high  furnaces.  The  following  are 
the  principal  results  alluded  to : — 

1 .  The  area  of  the  orifice  of  tho  tuyere  ought  at  most  not  to  exceed 
half  the  surface  of  a  vane. 

2.  In  this  case  the  air  will  rush  out  of  the  tuyere  with  nearly  the  cir- 
cumferential velocity  of  the  vanes,  and  the  pressure  shown  by  the  manometer 
will  be  a  fraction  of  that  velocity. 

3.  If  this  maximum  area  be  diminished,  so  may  also  the  requisite  driving 
power,  while  the  original  velocity  may  continne  to  be  maintained.  By 
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uniformly  continued  driving  force  the  velocity  of  the  vanes  becomes  con- 
tinually accelerated,  and  the  pressure  exhibited  by  the  manometer  con- 
tinues still  a  function  of  the  increased  velocity.  If  the  area  of  the  orifice 
should  be  reduced  to  zero,  the  resistances  to  the  impelling  force  will  be  re- 
duced to  the  friction  of  the  machinery,  and  that  of  the  air  passing  between 
the  vanes  and  their  framing. 

4.  If  the  orifice  of  the  tuyere  is  greater  than  the  above  mentioned 
maximum,  the  velocity  of  the  blast  will  be  proportioned  to  that  of  the 
circumference  of  the  fan  in  relation  to  their  surfaces.  Consequently,  in 
order  that  a  centrifugal  blowing  machine  can  perform  the  greatest  effect 
with  the  smallest  driving  force,  the  area  of  the  orifices  of  tho  tuyeres  must 
be  to  that  of  one  of  the  vanes  in  the  proportion  of  0*9  to  2\  Moreover, 
the  maximum  quantity  of  air  which  can  be  blown  by  a  machine  of  given 
dimensions  is  very  approximately  deduced  from  the  product  of  half  the 
area  of  a  vane,  by  the  circumferential  velocity. 

The  effective  mechanical  work  of  a  blowing  machine  can  be  obtained 
only  from  a  comparison  of  its  maximum  duty  with  the  driving  force  re- 
quired for  that  effect ;  and  the  effective  mechanical  work  done  appears, 
from  experiment,  to  amount  to  92  per  cent,  of  the  maximum  duty. 

Finally,  with  a  given  determinate  quantity  of  air  to  be  blown  out  from  a 
machine,  the  surfaces  of  the  vanes  must  be  less  in  a  certain  proportion, 
according  as  the  velocity  with  which  the  air  is  to  be  blown  increases. 

If  this  rule  be  applied  to  existing  fan  blowing  machines,  it  follows  that 
almost  all  such  machines  (at  least  so  far  as  I  have  seen)  have  cutirely 
too  large  dimensions,  that  they  arc  too  weak  for  high  pressures  of  wind, 
and  lastly,  when  driven  at  the  maximum  of  their  blowing  power,  they 
would  require  a  driving  force  far  exceeding  their  power  of  endurance. 

Such  fans  as  are  usually  in  connexion  with  cupola  furnaces,  mechanical 
workshops,  &c.,  have  generally  vanes  of  from  103  to  107'3  square  inches; 
these  fans  would  be  able,  with  a  circumferential  velocity  of  259  feet  per 
second,  to  deliver  at  the  blast  orifice  the  enormous  volume  of  5, 1 03  cubic 
feet  of  air  per  minute;  in  other  words,  enough  to  supply  three  great  char- 
coal high-furnaces,  or  five  cupola- furnaces,  with  sufficient  wind. 

There  the  continuous  working  of  such  blast  machines  during  fifteen 
months'  experience,  has  fully  established  the  fact,  that  with  charcoal  high- 
furnaces  the  requisite  strength  of  wind  can  be  obtained.  Without  working 
the  machines  so  as  to  rapidly  wear  them  out,  or  to  exercise  a  disturbing 
action  on  their  parts,  they  maintained  daily  for  several  months  a  velocity 
of  4,000  revolutions  per  minute;  in  other  words,  a  velocity  of  342  feet  per 
second  at  the  circumference  of  each  fan;  and  this  took  place  without 
heating  of  the  journals,  nor  any  perceptible  wear  and  tear,  except  in  the 
belts  of  the  multiplying  wheels,  which  could  not  completely  resist  tho  effects 
of  such  a  high  working  speed.  All  remedies  appeared  useless  in  this 
case,  and  even  belts  cut  from  the  best  American  hides  were  insufficient, 
and  became  rapidly  warped  and  cracked  along  their  fibres. 

The  attempts  made  to  discover  the  causes  of  this  phenomenom,  un- 
questionably showed  that  there  was  no  slipping  of  the  straps  on  their 
pulleys,  and  consequently  that  no  perceptible  heating  of  the  leather  could 
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result.  It  appears  farther,  that  the  rapid  wear  of  the  belt,  which  embraces 
the  comparatively  small  disk  on  the  axle  of  the  fan,  indicated  that  the 
continued  bending  of  the  strap  fibres  around  a  pulley  of  snch  small  dia- 
meter, caused  the  fibres  of  the  leather  to  be  cracked,  and  their  internal 
organization  to  be  broken  up.  The  continually  recurring  essential  re- 
pairs of  the  belts  are  the  only  considerable  impediments  which  interfere 
with  the  regular  working  of  the  centrifugal  blowing  machines  at  high 
velocities.* 

The  high  furnaces  of  the  Ncxa  works,  where  the  kind  of  blowing  ma- 
chines here  described  are  in  action,  require  about  1,109  cubic  feet  of  air 
per  minute.  Unquestionable  experiments  have  proved  that  the  processes 
of  reduction  and  fusion,  as  also  the  production  of  a  good  gray  pig  iron, 
suitable  for  castings,  are  effected  as  rapidly  and  as  advantageously  with  a 
blast  of  low  pressures  as  with  those  of  high,  provided  only  that  the  neces- 
sary quantity  be  introduced  into  the  furnace.  We  have  worked  as  well 
with  a  pressure  equal  to  four  lines  of  mercury,  and  with  the  same  consump- 
tion of  charcoal,  as  with  twenty-four  lines,  and  have  obtained  in  the  one 
cn.se  as  in  the  other,  under  otherwise  similar  conditions,  good  products. 
The  pig  iron  was  of  exactly  similar  characters  in  both  cases. 

Notwithstanding  such  results,  the  overseers  of  the  works  have  not  shown 
themselves  altogether  favourable  to  the  centrifugal  system  of  blast,  and  en- 
endeavour,  as  far  as  possible,  to  attribute  to  the  system  itself  whatever  dis- 
advantage may  result  from  their  usual  defects  of  workmanship,  or  from  any 
casual  occurrences  that  may  exercise  a  disturbing  action  on  the  machinery. 
I  have  often  remarked  the  stubborn  prejudices  exhibited  against  the 
system,  by  otherwise  able  and  enlightened  overseers,  and  which  for  the 
most  part  arose  from  their  ignorance  of  the  dynamical  arrangements  of  the 
mechanism.  I  have  even  heard  it  maintained  that  no  pressure  of  blast 
could  be  produced  in  the  blast  pipes,  as  the  compressed  air  must  naturally 
rush  back  through  the  open  case.  But  in  spite  of  all  this,  I  am  convinced 
that  no  other  blowing  machine,  whether  considered  in  relation  to  the  ex- 
penditure of  power  required  to  work  it,  or  to  its  working  effect,  surpasses 
the  centrifugal  blowing  machine;  and  that  as  soon  as  the  present  system 
of  driving  bands  and  multiplying  wheels  can  be  replaced  by  another  more 
durable  system  of  gearing,  this  blowing  machine  will  be  found  the  simplest 
and  best  for  charcoal  high  furnaces.  For  this  purpose  its  moderate  first 
cost,  trifling  working  expenses,  great  effective  power,  and  the  production 
of  a  blast  of  unsurpassable  and  perfect  uniformity. — Polytechnisches 
Journal  Bd.  cxxxn.  Heft,  2.  p.  81. 

[We  would  recommend  a  trial  of  such  a  blowing  machine,  with  the 
addition  of  Minotto's  system  of  wedge  wheel  gearing  for  communicating 
the  motion,  to  some  iron  masters,  even  in  the  case  of  coke  high  furnaces. 
Of  its  general  applicability  in  all  ordinary  founderies,  instead  of  the  present 
imperfect  fan,  there  appears  to  be  no  doubt,  and  we  hope  therefore  to  hear 
of  its  being  soon  tested. — Ed.] 

*  This  seems  to  be  a  case  where  the  wedge  and  grooved  wheel  system  of  gearing 

Eroposed  by  M.  Minotto,  and  described  in  No.  V.  of  this  Journal,  p.  129,  could 
a  applied  with  great  advantage. — Ed. 
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Abt.  .  V. — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  frc,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  Arts. 

MIKIKCJ,  METALLURGY,  ETC. 

Woelckner's  Improvement*  in  the  Pistons  of  Horizontal  Cylinder  Blowing  Ma- 
chines.— The  structure  of  the  piston  in  this  description  of  blowing  machine 
appears  to  exercise  an  important  influence  on  the  efficiency  of  the  apparatus, 
from  the  unequal  wear  of  its  different  parts,  and  the  vibrations  and  shocks  to 
which  thev  are  exposed.  M.  Woelckner,  in  hia  capacity  of  director  of  the  work- 
shops at  Petersdorf,  in  Moravia,  hnd  also  opportunities  of  observing  the  injurious 
effects  of  the  method  of  lubrication  employed  for  these  pistons :  the  graphite 
employed  for  that  purpose,  disengaging  itself  gradually  from  the  piston,  and 
accumulating  at  the  back  of  the  cylinder,  where  it  formed  masses  that  gave  rise 
to  shocks,  and  even  breakage  of  the  machinery.  To  put  an  end  to  these  disad- 
vantages, he  devised  a  new  arrangement,  which  he  applied  to  a  large  blowing 
machine,  with  cylinders  5  feet  5£  inches  in  diameter,  worked  by  an  engine  of  60 
horse  power. 

The  piston  consisted,  as  usual,  of  two  plates,  having  intermediate  elastic  bands, 
over  which  he  proposed  to  obtain  control  by  an  arrangement  of  screws,  which 
would  permit  him  to  make  the  piston  more  or  less  tight.  Instead  of  surrounding 
the  elastic  portion  of  the  piston  with  leather  bands,  he  substituted  some  folds  of 
thick  linen,  prepared  in  the  following  manner : — It  was  first  stretched  on  a  table, 
and  strongly  impregnated  at  each  side  with  a  mixture  of  graphite,  reduced  to  im- 
palpable powder,  and  very  clear  glue,  until  a  pretty  thick  coating  was  fixed  on 
the  linen.  The  prepared  linen  was  then  cut  on  patterns,  in  the  form  of  ring 
shaped  segments,  about  2  feet  broad,  and  these  were  then  packed  and  overlaid  on 
the  piston,  so  that  the  joinings  of  each  layer  were  completely  covered  by  the 
next,  and  before  placing  any  segment,  it  was  carefully  rubbed  with  powdered  talc. 
The  covering  of  the  elastic  band  was  raised  by  a  little  more  than  an  inch  above 
what  it  would  be  after  being  compressed  by  the  screws  and  plates,  and  after  this, 
all  inequalities  on  the  surface  were  carefully  removed  by  a  file.  After  the  piston 
stuffing  bad  worked  for  some  time,  the  inside  of  the  blowing  cylinder  presented 
a  brilliant  dark  polish,  and  the  appearance  of  the  band  around  the  piston  was  like 
polished  cast  iron. 

On  the  permanent  Expansion  of  Cast  Iron  by  successive  heatings. — In  the 
memoirs  of  the  Industrial  Society  of  Hanover  for  last  vear,  there  are  some  in- 
teresting remarks  on  this  question.  The  remarkable  phenomenon  that  cast  iron 
presents  on  being  heated,  of  not  returning  back  to  its  original  volume,  but  of 
continually  shewing  an  increase  of  that  volume,  and  of  permanently  acquiring  an 
enlarged  volume  by  successive  heatings  and  coolings,  had  been  first  observed  by 
Rinsep,  in  1829.  That  chemist  found  thut  a  cast  iron  retort,  whose  capacity  was 
exactly  measured  by  the  quantity  of  mercury  which  it  could  contain,  held  at  first, 
9*13  cubic  inches  ;  after  the  first  heating  ami  cooling,  964  inches  ;  and  after  three 
heatings,  up  to  the  melting  point  of  silver,  1010  cubic  inches.  The  cubical  expan- 
sion ought,  therefore,  to  be  11  28  per  cent,  which  gives  37G  per  cent  nearly  of 
linear  expansion. 

At  subsequent  periods  different  phenomena  were  observed,  more  or  less  con- 
firmatory of  this  law.  The  cast  iron  bars  of  grates,  where  powerful  tires  were 
made,  were  frequently  observed  to  elongate,  so  as  to  become  jammed  tight  in 
their  frames,  and  when  these  obstructed  all  further  enlargement,  the  bars  became 
curved  or  twisted.  M.  Brix,  in  his  work  on  the  calorific  power  of  the  fuels 
of  Prussia,  has  detailed  a  few  experiments  on  this  subject.  By  the  aid  of  several 
measurements,  he  has  shewn  that  the  entire  permanent  elongation  increases  after 
each  successive  heating,  but  that  the  amount  produced  by  each  heating  diminishes 
the  more  frequently  the  bar  is  heated,  until  it  finally  becomes  insensible.  Thus,  a 
furnace  bar  3J  feet  long,  after  being  three  days  exposed  to  a  moderate  fire,  had 
already  acquired  a  permanent  elongation  of  of  an  inch,  or  *446  per  cent,  at 
the  end  of  seventeen  days,  1042  per  cent ;  and  after  thirty  days,  2  per  cent,  but 
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had  not  yet  reached  its  maximum,  Another  bar  of  the  same  kind,  after  a  long 
service,  had  a  permanent  elongation  of  3  per  cent. 

If  it  be  remembered,  that  bars  while  exposed  to  the  fire  undergo  another 
temporary  elongation  ;  we  must  agree  with  M.  lirix,  that  an  allowance  should  be 
made  in  a  bar  which  has  not  as  yet  l>een  used,  amounting  to  4  per  cent,  of  its 
length,  for  this  cause  of  elongation.  The  bars  must,  of  course,  be  sufficiently 
long  to  stand  l>etwccn  their  supports  when  cool,  but  it  seems  that  hitherto 
sufficient  room  has  uot  been  giveu  for  this  permanent  expansion  in  laying  down 
new  bars. 

On  the  Fatigue  and  consequent  Fracture  of  Metals. — At  a  meeting  of  the  Institute 
of  Civil  Engineers  of  London,  Mr.  F.  Braithwaitc  communicated  a  paper,  in 
which  he  points  out  the  different  consequences  that  will  result  to  masses  of  metal, 
according  as  they  arc  obliged  to  bear  a  continuous  strain,  or  one  repeated  at  in- 
tervals. In  the  latter  case  a  certain  disturbance  of  the  particles  takes  place,  the 
metal  becomes  6ooner  deteriorated,  and  ultimately  breaks  from  the  action  of  the 
reiterated  strain.  He  contends  that,  presuming  adequate  dimensions  to  liave  been 
giveu  to  girders,  and  the  stipulated  weight  not  to  have  been  exceeded,  there  is  not 
much  chance  of  accident ;  but  any  repeated  deflection  must  be  productive  of 
danger,  which  can  Ikj  averted  only  by  altering  or  replacing  the  parts  deficient  in 
strength,  and  maintaining  a  rigid  supervision,  whether  of  beams  loaded,  of 
machinery,  or  of  the  rolling  stock  on  railways.— Artizan  for  July. 


MACHINERY,  MANUFACTURING  TOOLS,  AND  INSTRUMENTS  IN  GENERAL. 

On  Bourdon's  spring  Manometers. — Although  the  oscillations  of  a  mercurial 
column  furnish  perhaps  the  best  means  for  measuring  moderate  changes  of 
pressure  in  clastic  fluids,  it  has  been  long  a  desideratum  to  obtain  something 
better  suited  to  the  measurement  of  very  high  pressures.  This  seems  to  be  the 
most  important  advantage  claimed  for  the  inventions  of  M.  Bourdon,  of  which 
wc  propose  to  treat  in  this  present  notice. 

Tho  principle  upon  which  these  manometers  is  founded  is  the  variation  of  cur- 
vature which  must  take  place  in  a  tube  of  elastic  metal,  shaped  like  an  incomplete 
ring,  with  a  flattened  cross  section,  from  changes  in  the  relation  between  the  in- 
ternal and  external  pressure  on  its  sides. 

It  is  found  by  experiment  that  when  such  a  tube  is  placed  in  a  medium  which 
exercises  a  constant  pressure,  if  it  be  filled  with  fluid,  so  as  to  increase  the  pressure 
within  it,  the  curvature  lessens  as  it  distends,  and  the  ends  of  the  incomplete 
ring  diverge.  When  the  pressure  of  the  internal  fluid  is  less  than  that  of  the  sur- 
rounding medium  the  curvature  increases,  and  the  euds  of  the  incomplete  ring 
arc  found  to  approach.  Conversely,  if  the  internal  pressure  were  constant,  an 
increased  pressure  of  the  external  medium  will  cause  an  increase  of  curvature, 
nnd  a  diminished  pressure  a  diminution  of  the  curvature  of  the  imperfect  ring. 
If  a  perfect  vacuum  were  formed  in  such  a  tube  hermetically  sealed,  the  internal 
pressure  would  be  zero  and  constant,  while  the  external  pressure  would  depend 
on  the  conditions  of  the  surrounding  medium.  Such  a  tube  placed  in  the  air 
would  thus  constitute  a  barometer. 

It  is  easy  to  explain  how  the  distension  and  contraction  of  the  sidcB  of  the  tube 
can  produce  the  changes  of  curvature  in  tubes  of  a  circular  form. 

Let  a  represent  the  angle  subtended  by  an  arc  of  a  circle,  whoso  length  is  L, 
with  the  radius  R ;  then  as  the  angle  at  the  centre  of  a  circle  is  directly  as  the 
length  of  the  arc  which  it  subtends,  and  inversely  as  the  radius — 

a  =  1  =  1 
R  r 

/  being  the  length  corresponding  to  the  radius  r.  If  wc  suppose  a  section  made 
in  the  piano  of  the  ring,  R  may  represent  the  radius  of  the  outer  circle  bounding 
that  section,  and  r  the  radius  of  the  inner  and  smaller  circle.  Let  d  represent  the 
interval  between  tho  two  circles.  Then, 

</  =  R_r  =  P-=J 
a 

Let  d'  represent  what  d  becomes  by  a  dilation  or  contraction  of  the  sides  of  the 
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tube,  the  lengths  of  the  area  remaining  constant,  a  changes  to  a',  and  therefore, 

d*  =  J  ~  .    Finally,  we  have  -  =  -   Consequently  the  angle  at  the  centre 
a  a'  a 

will  be  inversely  as  the  distances  of  the  flattened  sides  of  the  tube,  and  therefore 

the  curvature  of  the  ring  will  also  be  inversely  as  these  distances.    If  the  inner 

and  outer  parallel  edges  of  the  section  of  the  ring  are  not  circles,  we  may  suppose 

them  made  up  of  a  series  of  circular  arcs,  each  arc  having  for  its  radius  the  radius 

of  curvature  at  that  point.    The  altovc  result  will  manifestly  hold  good  for  every 

corresponding  pair  of  these  arcs  in  the  two  curves,  and  consequently  the  approach 

or  separation  of  the  two  curves  will  be  followed  by  an  increase  of  diminution  of 

the  curvature  of  the  ring. 

In  order  that  such  a  tube  could  be  applicable  to  the  measurement  of  pressures 
it  should  follow  that  its  changes  of  curvature  would  be  proportional  to  the  changes 
of  external  or  internal  pressure.  In  other  words,  the  resistance  of  the  tube  to 
changes  of  flexure  should  not  l>c  variable.  Let  the  opposite  flattened  sides  of  the 
tube  be  decomposed  into  a  scries  of  bands  or  filaments,  each  of  these  will  undergo 
similar  changes  of  flexure  with  the  same  pressures  as  straight  bands  of  the  saine 
dimensions.  But  the  flexure  of  such  a  band  is  measured  by  the  versed  sine  of  the 
arc  which  it  forms  under  pressure,  and  is  proportional  to  the  intensity  of  that 
pressure — a  result  completely  verified  in  the  case  of  ordinary  springs  consisting  of 
solid  slips  of  metal,  and  which  appears  very  approximately  true  in  the  case  of 
hollow  slips  of  metal  such  as  the  tubes  in  question.  In  point  of  fact,  these  might 
with  great  propriety  be  called  hollow  springs,  and  the  instruments  of  which  they 
form  the  base,  spring  manometers. 

It  is  easy  to  conceive  how  the  movements  of  these  hollow  springs  can  be  mea- 
sured by  a  suitable  graduation.  It  only  requires  to  have  this  graduation  made 
by  a  comparison  with  mercurial  column  manometers,  in  order  that  the  instru- 
ments would  be  independent  of  variations  in  the  proportionality  of  the  flexures 
of  the  tubes  to  the  pressures,  and  such  a  course  seems  to  have  been  hitherto  very 
successfully  adopted.  The  graduation  has  usually  been  on  a  circular  are  of  more 
or  less  dimensions,  the  movements  of  the  ends  of  the  hollow  spring  being  trans- 
mitted by  lever-work  to  a  traversing  needle. 

An  objection  to  these  instruments  seems  to  arise  from  the  possible  changes  in 
the  elasticity  of  the  substance  composing  the  tubes,  whereby  the  indications  of 
the  needle  would  ultimately  be  rendered  utterly  valueless.  But  it  is  stated  that 
hitherto,  even  at  the  extreme  limits  of  their  indications,  no  perceptible  alteration 
has  taken  place  in  the  accuracy  of  the  instruments,  nnd  it  seems  extremely  pro- 
bable that  one  of  them  would  continue  to  give  correct  results  as  long  as  the  elas- 
ticity of  the  hollow  springs  is  not  too  severely  tried. 

The  invention  was  first  suggested  to  M.  Bourdon  by  an  accidental  observation. 
In  January,  1849,  he  was  constructing  some  machinery,  to  which  he  had  to  cou- 
nect  a  worm-shaped  tube.  This  tube  having  been  bulged  through  some  mis- 
management, he  was  obliged,  before  using  it,  to  stop  it  at  one  end,  and  to  force 
water  in  at  the  other  by  means  of  a  hydraulic  press,  until  the  pressure,  over- 
coming the  resistance  of  the  metal,  would  smoothen  out  the  creases  and  buJgings, 
so  as  to  bring  it  back  to  its  proper  shape. 

During  the  injection  of  the  water,  a  very  decided  bending  of  the  entire  tul»c  wus 
observed,  according  as  the  parts  which  had  been  bulged  commenced  to  swell  out 
from  the  pressure.  M.  Bourdon  immediately  saw  the  value  of  this  phenomenon 
with  reference  to  the  measurement  of  the  pressure  of  clastic  fluids,  such  as  steam 
and  the  gases,  and  after  a  series  of  trials,  was  at  length  enabled  to  present  his 
manometer  at  the  Paris  Exhibition  of  1841),  where  he  received  the  Gold  Medal. 
At  the  Exhibition  of  All  Nations  in  London,  he  obtained  a  Council  Medal;  and 
in  the  Reports  of  Juries,  p.  301,  is  a  short  but  favourable  notice  of  his  inventions. 

The  inventor  proposes  to  apply  these  hollow  springs  to  different  kinds  of  mano- 
meters, applicable  to  different  purposes.  Among  these  are  what  he  calls  maxima 
and  minima  manometers,  which,  in  the  case  of  steam  engines,  and  especially  loco- 
motives, will  be  doubtless  fouud  more  suitable  than  instruments  depending  on  the 
mercurial  column.  He  also  proposes  to  construct  manometers  for  the  hydraulic 
press,  and  is  said  to  be  actually  constructing  one  for  a  carbonic  acid  solidifying 
apparatus,  that  will  indicate  the  pressure  of  300  atmospheres. 
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It  is  easy  to  conceive,  after  what  has  heen  stated,  how  barometers  can  be  con- 
structed on  these  principles.  Those  which  have  been  actually  made  very  closely 
resemble  the  Aneroid  barometer  in  outward  appearance,  though  the  internal 
arrangements  are  in  many  respects  essentially  different 

Tlie  American  Tunnel' ing  Machine. — Talbot's  41  tunnelling  machine"  has  been 
tried  with  complete  success;  and  it  has  been  demonstrated  that  mountains  of 
primitive  stone  und  the  hardest  rocks  in  the  earth  can  be  successfully  and 
economically  tunnelled  by  the  agency  of  steam  applied  to  this  new  invention. 
The  slow  and  expensive  process  of  "perforating  by  the  drill  aud  blast  will  be 
thrown  aside.  In  the  trial  experiments,  the  machine  moved  by  a  steam  engine, 
cut  an  excavation  of  17  feet  in  diameter  through  the  hardest  rock,  at  the  rate  of 
about  3  feet  in  two  hours.  The  process  consists  in  cutting  and  crushing  the  rock 
by  means  of  rotating  discs  of  steel,  in  successive  series,  which  describe  in  their 
movements  segments  of  circles  from  the  centre  to  tho  circumference  of  the  tun- 
nel, with  a  gradual  motion  around  the  common  centre ;  while  the  steam-engine 
is  constantly  pressing  the  machinery  on  a  direct  Hue  with  the  axis  of  the  tunneL 
The  newest  and  most  extraordinary  feature  of  the  application  of  this  power, 
consists  in  the  combination  of  different  sets  of  discs,  which  act  upon  the  entire 
surface,  to  be  excavated  by  a  system  of  gradation  perfectly  regular,  and  by  a 
power  that  is  irresistible.  The  machine,  which  worked  most  satisfactorily,  is  made 
entirely  of  iron,  and  weighs  about  75  tons,  exclusive  of  the  engine  and  boiler. 
One  of  the  most  interesting  features  of  the  experiment  was  when  the  machine 
began  to  cut  the  rock  in  an  oblique  direction,  for  it  was  observed  that  those 
discs  or  arms  which  were  cutting  the  stone,  moved  with  the  same  facility  that 
those  did  which  were  playing  in  the  air.  Gradually  the  cutters  described  then- 
curve,  the  great  face-plate  of  1 7  feet  constantly  revolved,  throwing  out  and  draw- 
ing back  its  arms  with  complete  regularity,  seizing  and  crushing  the  rock  with 
irresistible  power.  Only  four  men  are  required  to  work  this  machine  to  the 
greatest  advantage ;  and  two  of  them  confine  their  attention  to  the  engine  which 
propels  it.  There  is  no  necessity  for  suspending  the  work  day  or  night,  except 
for  those  intervals  when  the  cutters  have  to  be  sharpened,  or  new  ones  substituted. 
The  amount  of  time  and  expense  which  is  saved  by  the  operation  is  almost  in- 
credible. This  machine  evidently  supplies  a  want  which  has  been  felt  in  every 
department  of  civil-engineering.  It  will  revolutionize  the  whole  system  of  rail- 
way construction,  and  is  regarded  as  oue  of  the  most  wonderful  inventions  of  any 
age. — Jameson's  Edinburgh  Philosophical  Journal  for  July. 

Flax  Breaker. — John  Hindc,  of  Schenectady,  New  York,  has  taken  out  a 
patent  for  a  new  form  of  flax  breaker.  It  consists  in  passing  the  flax  straw 
between  a  ribbed  or  fluted  endless  apron,  and  a  series  of  fluted  rollers,  which  have 
a  rolling  motion  over  its  surface.  The  action  of  this  sheet  or  apron  and  the 
rollers,  is  intended  to  resemble  the  action  of  the  human  fingers  in  divesting  the 
material  of  its  woody  substance. — Scientific  American,  No.  41,  June  2Uh. 

Sawing  Machines.— John  I.  Squire,  of  St.  Louis,  United  States,  has  invented 
some  new  improvements  for  re-sawing  stuff  which  has  previously  tiecn  sawn  out 
of  the  log,  aud  making  it  into  pickets  &c.  A  radius  guide  is  applied  to  the  saw 
for  guiding  it  as  it  enters  the  stuff,  insuring  its  true  movement,  and  preventing  its 
vibration.  The  saw  is  hung  in  a  sliding  frame,  in  such  n  manner  that  it  (the  saw) 
can  be  adjusted  as  it  is  worn  by  use ;  and  it  ulso  permits  of  saws  of  different  sizes 
being  used.  Feed  rollers  are  placed  within  the  sliding  frame  for  gauging  the 
stuff  to  be  sawed,  presenting  it  to  the  saw,  and  guiding  it  while  being  sawed. — 
Scientific  American,  No.  40. 

Planing  Wood  Mouldings. — An  improvement  has  been  made  in  planing 
mouldings,  which  consists  in  the  combination  of  feed  rollers  and  stationary 
cutters,  by  which  the  mouldings  are  planed  much  faster  thun  by  hand — the 
method  of  finishing  them  at  present.  The  rotary  moulding  machines  now  in 
general  use  do  not  tinish  the  mouldings  smoothly  ;  indeed,  the  sides  arc  not 
smoothed  at  all,  consequently  neat  joints  cannot  be  made  of  such  stuff" — but  re- 
quire the  hand  plane.  This  machine  is  designed  to  tinish  the  work  accurately. — 
Scientific  American,  No.  40,  June  17 th. 
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Mortising  Machine. — Hiram  and  S.  H.  Plum,  of  Honesdale,  Pensylvania,  have 
invented  an  improvement  in  mortising  machines,  which  consists  in  the  employ- 
ment of  two  chisels,  for  cutting  the  ends  of  the  mortise,  and  a  reciprocating 
planer  working  horizontally,  for  cutting  out  the  wood  between  the  two  end  chisels, 
as  the  latter  are  forced  gradually  into  the  wood. — Scientific  American,  No.  40. 

Improved  Tenon  Much  inc.  —The  great  difficulty  in  the  tenon  machines  hitherto 
constructed,  hiis  been  the  expense  of  time  and  labour,  occasioned  by  shifting  the 
timber  from  its  positions,  and  often  the  employment  of  two  machines  on  the  same 
piece  of  work.  C.  P.  S.  Wardwell,  of  Lake  Village,  New  Hampshire,  has  pro- 
posed to  obviate  this  with  an  improvement,  which  shall  combine  all  requisites 
m  a  single  machine.  His  plan  consists  in  a  peculiar  arrangement  of  vertical 
saws,  for  squaring  the  end  of  the  rail,  and  for  forming  the  shoulder,  and  horizon- 
tal saws  combined,  for  cutting  the  tenons  themselves,  whereby  a  reversal  of  the 
rail  is  rendered  unnecessary.  By  the  addition  of  one  or  more  cutters  between 
the  horizontal  tenon  saws,  working  in  combination  with  the  shoulder  saws,  the 
capacities  of  the  machine  arc  greatly  increased.  A  suitable  number  of  nuts  and 
set  screws,  to  keep  these  saws  in  the  places  to  which  they  are  shifted,  to  secure  the 
desired  angles  of  cut,  completes  the  arrangement. — Scientific  American,  No.  43, 
July  Sth. 

Machine  for  cutting  Shoe  Welts— S.  I.  and  C.  H.  Trofattcr,  of  Salem,  Mas- 
sachusetts, have  invented  an  improved  arrangement  of  machinery  for  cutting 
leather  to  be  used  for  the  welts  of  boots  and  shoes.  The  object  effected  is  the 
cutting  of  two  welts  from  the  same  thickness  of  leather  at  one  operation,  both 
being  alike  in  every  respect.  W  hen  welts  are  cut  by  hand,  only  one  is  obtained, 
generally  speaking,  from  one  thickness  of  leather.  "This  machine  t  uts  out  the 
welts  with  great  rapidity,  is  neat  and  not  expensive.— Scientific  American,  No.  40. 

Improved  Auger.— Isaac  W.  Hoagland,  of  Jersey  City,  New  Jersey,  has  pa- 
tented an  improvement  in  augers,  the  nature  of  which  consists  in  having  the 
cutting  portion  of  the  auger  made  detached  from  the  screw  portion,  and  attach- 
ing the  cutting  part  to  the  screw  part  by  means  of  dovetails  and  screws.  This 
appears  to  be  an  excellent  improvement,  for  the  screw  part  by  this  plan  can  be 
made  to  answer  twenty  cutting  parts  as  they  successively  wear  out.— Scientific 
American,  No.  40. 

IMPROVEMENTS  IN  TnE  MANUFACTURE  OF  TEXTILE  FABRICS. 

Improvement  in  Looms. — William  Henley,  of  New  Salem,  North  Carolina,  has 
taken  out  a  patent  for  important  improvements  in  looms,  applicable  alike  to 
hand  and  power  looms,  but  made  chiefly  with  a  view  to  their  application  to  hand 
looms.  One  improvement  consists  in  a  certain  means  of  throwing  the  shuttle; 
and  the  other  improvement  relates  to  operating  the  harness,  both  of  which  derive 
motion  from  the  lay,  so  that  the  swinging  of  the  latter  sets  the  whole  of  the  loom 
in  motion— in  other  words,  by  swinging  the  lay,  all  the  working  parts  of  the 
loom  are  moved.  In  common  looms,  the  shuttle,  the  lay,  and  the  harness,  arc 
operated  by  their  distinct  and  separate  movements.  These  improvements  appear 
to  be  of  great  importance  to  the  linen  and  muslin  trade  of  Ireland  and  Scotland. 

IMPROVEMENTS  AND  INVENTIONS  CONNECTED  WITH  CHEMICAL  PROCESSES. 

Improvement  in  the  manu  facture  of  Bakers'  Yeast,  by  M.  C.  Gutkind  of  Paris. 
— The  new  method  consists  in  completely  saccharifying  the  starch  contained  in 
barley.  The  barley  is  slightly  malted,  dried  in  a  rapid  current  of  warm  air, 
taking  care  to  prevent  smoke"  coming  in  contact  with  the  grain.  The  malt  thus 
prepared  is  reduced  to  the  condition  of  the  finest  flour  possible,  without  bolting  it; 
that  is.  the  flour  and  brun  should  not  be  separated  This  flour  is  introduced  iuto 
a  vat  the  size  of  which  varies  according  to  the  quantity  oi  yeast  intended  to  be 
prepared  at  each  operation.  Water  at  a  temperature  of  40°  centigrade  (104° 
Fahr.)  is  introduced  into  the  vat  sufficient  to  make  the  flour  into  dough  like  that 
for  making  bread  ;  this  dough  is  then  diluted  with  a  further  quantity  of  water,  at 
the  same  temperature,  to  the  consistence  of  porridge.  M.  Gutkind  prefers  using, 
for  every  100  kilogrammes  of  flour  (=  220-48  lbs.),  2  hectolitres  (=  44  gallons) 
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of  warm  water.  When  the  porridge  is  made,  it  is  introduced  into  a  boiler,  where 
it  is  gradually  heated  to  81°  centigrade  (=  177*8  Fahr.)  As  soon  as  it  reaches 
this  temperature,  the  fire  or  steam,  whichever  be  employed,  is  arrested,  in  order 
that  the  temperature  of  the  porridge,  become  sensibly  more  fluid,  may  not  pass 
that  dctrree. 

The  'liquid  mass  is  now  introduced  into  bags  of  canvass,  and  submitted  to  the 
action  of  a  press,  by  which  the  essentially  liquid  portion,  which  is  very  saccharine, 
is  squeezed  out ;  this  liquid  is  kept  in  large  vats,  where  it  cools.  The  solid  matter 
remaining  in  the  bags  is  agaiiu  placed  in  a  vat,  and  treated  with  a  fresh  quantity 
of  water  at  114°  Fahr.,  in  the  proportion  of  111  gallons  of  water  to  441  lbs.  of 
residue.  The  mixture  is  stirred  so  as  to  form  a  porridge,  which  is  re-introduced 
into  the  boiler,  and  heated  to  a  temperature  of  201°  Fahr.,  at  which  it  is  main- 
tained for  one  hour.  The  mass  is  then  pressed  as  before  in  bags  of  coarse  canvass ; 
the  liquid  which  filters  is  less  saccharine  than  that  obtained  by  the  first  operation, 
but  it  is  rich  in  nitrogenous  compounds,  which  form  the  base  of  the  yeast.  The 
liquors  resulting  from  l>oth  operations  are  mixed  together,  and  are  exposed  to  the 
action  of  the  air  in  large  uncovered  vats  during  two,  three,  and  even  tor  ten  days, 
according  to  the  external  temperature. 

This  exposure  to  the  air  is  one  of  the  chief  points  in  the  new  method.  In  order 
to  set  the  liquid  in  fermentation,  it  is  re- warmed  to  a  temperature  of  81) -6°  Fahr., 
and  a  small  quantity  of  fresh  yeast  stirred  up  in  a  little  warm  water  added.  The 
fermentation  sets  in  very  soon,  and  may  be  conducted  either  in  barrels  or  in  vats, 
around  which  a  temperature  of  59°  Fahr.  should  be  maintained  during  the  whole 
operation. 

The  yeast  obtained  by  means  of  this  process  possesses  the  following  properties : — 
1.  The  raising  power  is  much  superior  to  that  of  all  other  yeast ;  2.  it  has  no 

bitter  or  acid  taste,  and  consequently  is  admirably  adapted  for  pastry  work ;  and  3. 

it  is  of  an  extreme  whiteness,  and*  consequently  does  not  require  to  be  washed— 

hence  it  preserves  all  its  force. 
The  residue  remaining  a  ter  the  fermentation  may  be  employed  to  make  vinegar. 

—Le  GenU  Industrie!,  June,  1854. 

Natural  Deposit  of  Saltpetre.— Prof.  W.  H.  Ellet,  of  the  United  States,  re- 
ports that  there  has  been  discovered  in  Bradford  Countv,  Pennsylvania,  a 
regular  vein  of  nitre,  believed  to  be  unique  in  its  character.  The  nitre  occurs  as 
a  solid  and  uncrystallinc  deposit  in  the  horizontal  seams  of  a  sandstone  rock,  and 
in  veins  proceeding  from  them  at  different  angles ;  and  the  rock  itself,  which  is 
quite  porous,  is  abundantly  charged  with  the  same  material.  The  nitre  itself  is 
very  pure,  containing  mere  traces  of  nitrates  of  lime  and  magnesia.  The  sand- 
stone in  which  it  occurs  is  siliceous,  containing  a  little  carbonate  of  lime,  and  a 
notable  quantity  of  silicate  of  potash. 


Art.  VI — Bulletin  of  Industrial  Statistics. 

COMMERCE  AND  MANUFACTURES  OF  HOLLAND. 

General  Commerce. — Some  of  our  readers  may,  perhaps,  ask  why  it  is  we  devote 
so  much  space  to  statistics,  especially  of  countries  with  which  we  have  little  or  uo 
communication.  We  shall  anticipate  the  question,  by  stating  that  we  arc  influenced 
by  three  causes: — 1st,  we  believe  that  one  of  the  first  elements  of  success  in  modern 
commerce  is  a  knowledge  of  its  exact  condition  in  every  civilized  country;  2nd,  that 
it  is  of  great  importance  for  the  people  of  a  country  to  be  reminded  that  there  arc 
many  nations  in  existence  besides  themselves,  and  that  frequently  these  nations 
are  silently  making  a  far  greater  relative  progress  than  ourselves ;  and  3rd,  that 
the  efforts  which  many  of  these  nations  are  making  may  serve  as  examples  and 
stimulants  to  us.  To  Ireland,  such  a  lesson  ought  to  be  especially  valuable,  and 
accordingly  we  shall  select  Holland  on  the  present  occasion,  because  it  is  small, 
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poor  in  mineral  resources,  and  has  only  its  soil  and  some  advantages  from  its 
geographical  position  on  the  delta  of  the  Rhine,  which  makes  it  the  seaport  of  a 
considerable  part  of  Germany,  to  depend  upon.  And  yet,  what  a  noble  position 
the  industry  and  love  of  liberty  of  its  inhabitants  have  raised  it  to  in  the  scale  of 
nations.  That  position,  although  not  now  equal  to  that  held  formerly,  may  well 
excite  our  envy.  Holland  was  at  one  time  very  restrictive  in  her  commercial 
policy,  but  within  the  last  three  or  four  venrs  she  has  relaxed  her  tariff  consi- 
derably, and  made  some  very  important  changes  in  her  navigation  laws,  not  only 
as  affecting  her  maritime  commerce,  but  also  her  fluviatile,  all  transit  and  navi- 
pttion  duties  upon  her  rivers  having  been  abolished.  The  result  of  these 
measures,  as  may  be  expected,  was  very  satisfactory,  and  was  even  immediate, 
and  there  can  be  no  doubt  but  that  the  beneficial  effects  will  be  still  more 
apparent  henceforward. 

The  results  of  the  commerce  and  navigation  of  Holland  for  the  year  1852,  as 
compared  with  1851,  may  be  thus  tabulated  : — 


Tear. 

Importations. 

Exportation*. 

Transit. 

For  Home 
Consumption. 

General. 

Tlie  Produce 
of  Holland 

1852 
1851 

Mean  for  the  Quin-) 
quennial  Period  ) 

£ 

27,901,795 
26\282,734 

23,003,088 

£ 

17,781,575 
17,370,084 

15,257,938 

£ 

23,558,5G7 
20,987,311 

18,318,747 

£ 

13,578,322 
12,487,233 

10,975,442 

£ 

9,980,244 
8,500,078 

7,343,304 

The  relative  proportion*  in  which  the  chief  articles  of  commerce  entered  into 

IMA  imnnrt*»inni  nrwl  o-vnnif BtinTIH  milV  be  tl Ills  Stated:  


importations  and  exportations  may  be  thus  stated  :- 

Importations. 


For  Home  Consumption. 


Haw  Sugar 

... 

1 1  '9  per  cent. 

... 

... 

123 

Manufactured  Articles 

11  0 

... 

... 

12-6 

Coffee 

... 

... 

9- 

« 

... 

... 

131 

Yarns 

... 

... 

9- 

M 

... 

... 

4-9 

Corn 

... 

... 

8-2 

... 

... 

72 

Rice  .. 

... 

... 

41 

" 

... 

... 

49 

Iron  ... 

... 

8-5 

»» 

... 

... 

2- 

Dvcing  Materials 

... 

81 

11 

... 

... 

2- 

Cotton 

... 

• 

... 

... 

... 

•  • 

... 

4-2 

Wood 

... 

... 

... 

... 

... 

... 

8-6 

Kefined  Sugar 
Coffee  •  •  •      *  *  • 

Manufactured  products 
Yarn  ...       ...  ... 

Corn   ...       ...  ... 

Kaw  Sugar   

Butter   

Cattle  ...  ... 

Cheese         ...  ... 

Dressed  Flax 


8-8 
85 
75 
71 
6-9 
51 
3-8 
3-5 

•  •  • 


per  cent. 

*» 
»» 
1» 
tl 

»» 
t' 
" 

... 


Exportation  of  the  produce 
manufactures  of  Holland  and 
Us  Colonic*. 

14-9 

...       ...  13* 

6- 

6-4 
2- 
6-2 
6-7 
5-4 
6- 


•  •  • 


• 

•  •  • 


•  •  • 

•  •  • 


•  a  • 

•  •  « 


NAVIGATION  OK  HOLLAND. 


General  Navigation.— The  following  table  represents  the  condition  of  the 
navigation  of  Holland  for  the  22  years  ending  1852  :— 
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Comparative  Table  of  the  Ntwif/ation^  oftke  Netherlands,  during  the  year$  from 


CLEARED  IXWAKDS. 


Charged. 

Iu  Ballaat. 

Year 

Dutch. 

Foreign. 

Total. 

»  ea- 

Tonnage. 

wis. 



Vends. 

Tonnage. 

Vend*. 

 — 

Tonnage. 

 . 

Vewela. 

Tonnage. 

1831 

1,995 

229,436 

2,545 

814,933 

4,540 



544,369 

A  AO 

4<>3 

2o,772 

1832 

2,176 

240,704 

3,190 

390,981 

5,366 

631,595 

383 

•v  >,07l> 

1833 

1,6IC 

152,864 

4,093 

448,990 

5,709 

607,854 

352 

no  ooc 

23,225 

1834 

2,335 

261,636 

2,984 
2,754 

364,821 

5,319 

626,457 

328 

t\  m    m  e~\i\ 

25,592 

183o 

2,867 

278.372 
272,609 

275,664 

5,121 

654,036 

.W.J 

ort  ATA 

20,079 

1886 

2,321 

2,431 

345,260 

4,802 

617,869 

•it  6 

on  <>on 

!:•">,  boil 

1837 

2,565 

306,931 

2,822 

418,510 

5,387 

725,441 

400 

2/,(>64 

1838 

2,494 

303,971 

3,001 

463.671 

5,495 

767,642 

382 

24,384 

1839 

2,727 

845,807 

3,452 

594,916 

6,179 

940,723 

466 

29,906 

1840 

2,614 

340,938 

3,255 

551,915 

5,869 

892,848 

395 

22,958 

I84l 

2,6(»8 

363,166 

3,161 

510,727 

5,709 

873,893 

385 

20,904 

1842 

2,482 

341,719 

3,446 

588,315 

5,928 

930,034 

398 

23,657 

1843 

2,476 

363,805 

3.377 

589.921 

5,853 

953,726 

337 

20.089 

1844 

2,565 

375,532 

2,957 

481,687 

5,522 

857,219 

309 

19,572 

1845 

2,851 

394,596 

3,364 

518,310 

6,215 

912.906 

356 

25,990 

1846 

3,236 
3,239 

437,381 

4,316 

713,862 

7,552 

1,151,248 

492 

58,195 

1847 

447,275 

4,127 

667,668 

7,336 

1,114,963 

334 

35,762 

1848 

3,062 

438,640 

2,773 

483.044 

5,835 

916,684 

385 

64.442 

1849 

3.296 

452,812 

3,123 

557.336 

6,419 

1,010,148 

707 

66,416 

1850 

3,117 

439,617 

3,229 
3,345 

590,056 

6,346 

1,029,673 

613 

70,098 

1851 

3,104 

460,884 

629,014 

6,449 

1,089,898 

509 

74,220 

1852 

3,170 

492,185 

3,807 

689,184 

6,976 

1,180,928 

479 

68,359 

1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 


CLEAR KD  OI  TWARDS 


Dutch. 


1,091 
1,132 
907 
1,373 
1,446 
1,532 
1.549 
1,716 
1,976 
1,853 
1,869 
1.800 
1,778 
1,942 
2,092 
2.008 
1,976 
2.189 
2,481 
2,467 
2,168 
2,450 


140,269 
141,435 
112,587 
186,238 
196,135 
209,741 
223.162 
238,953 
283,150 
271,223 
277,147 
275,638 
279,187 
282,787 
30-5,544 
290,016 
282,593 
307,960 
339,654 
365,008 
832,196 
875,594 


Charged. 
Foreign. 


Vessel*. 


1,769 
1,826 
2,192 
1,854 
1,857 
1,882 
1,977 
1,865 
2,008 
1,789 
1,851 
1,741 
1,660 
1.666 
1.814 
2,218 
2,174 
1,784 
2,079 
2,274 
2,171 
2,308 


192,589 
206,279 
241,706 
220,015 
229,361 
240,130 
274.012 
261,778 
312,896 
264,570 
273,542 
203,690 
255.984 
273.277 
270.351 
352.819 
372,503 
324.926 
384,956 
407.625 
422,512 
443,798 


Total. 


2,860 
2,958 
3,099 
3,227 
3,303 
3,314 
3,526 
3.581 
3.984 
3,642 
3,720 
3,541 
3,444 
3,608 
3.906 
4.226 
4,150 
3,973 
4.560 
4,741 
4,339 
4,758 


332,858 
347,718 
354,293 
40(5,253 
425,496 
449,871 
497,174 
500,731 
506,046 
535,793 
£50,689 
539,328 
535,171 
556.064 
573,895 
642,885 
655,096 
632,880 
724,610 
772,633 
754,868 
819,892 


In  Ballast. 


2,109 

2,872 
2,995 
2,505 
2,204 
1,831 
2,258 
2,359 
2,723 
2,656 
2,469 
2,826 
2.824 
2.279 
2,716 
3,829 
3,490 
2,751 
2,427 
2,276 
2,943 
2,950 


242,779 

334,003 

303,560* 

266,515 

254,002 

217,490 

273,126 

324,844 

404,649 

388  267 

300,547 

442,081 

432,327 

358,732 

359,418 

574,900 

522,045 

389,057 

370,974 

804,231 

462,828 

495,487 
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This  increase  on  the  number  of  vessels  and  total  tonnage  has  been  accompanied 
by  a  corresponding  increase  in  the  mean  tonnage.  Thus,  if  we  compare  the 
mean  tonnage  for  the  years  1831  and  1852,  we  lind  the  following  results  :— 

1831.  1852. 
Inwards.  Oatwunla.   Inwards.  Outwards. 

The  mean  tonnage  of  Dutch  vessels  was    114        129        155  153 

Foreign        ...       123        109        180  190 


General  mean 


118 


119 


1G2 


172 


Of  the  total  number  of  vessels  engaged  in  the  trade,  not  quite  one-third,  repre  - 
senting a  little  more  than  one-third  the  total  tonnage,  are  owned  by  Dutchmen,  a 
sensible  increase  has,  however,  recently  taken  place  in  both  respects,  the  increase 
in  1852  over  1851  being  111  vessels,  representing  a  tonnage  of  27,358,  as  the 
following  table  shows  : — 

Comparative  Condition  of  the  Mercantile  Navy  of  the  Netherlands,  on  the  31*/  of 
December  of  the  years  1851  and  1852,  respectively. 


Kind  of  Vessel. 

In  activity  on  the 
81st  Dec  1851. 

Put  out  of  ser- 
vice In  1832. 

Newly  con 
structed  in  1852 

In  activity  on  the 
81st  Dec.  1852. 

Vssla, 

Tonnage 

Vtala. 

Tonnage. 

Vssls.  Tonnage. 

Vssls. 

Tonnage. 

Vessels  of  three  masts 

Barques   

Brigs           ...  ... 

Schooners  ... 
Bri(_'.ui  tines 

Galiots   

Sloops 
Hookers 
8  teamen? 

Vessels  of  a  mean  ca- 
pacity under  100  tons 

Total 

145 
262 

48 
107 
3 

49 
796 

38 

12 

}400 

112,944 
146,474 

12,220 
17,442 
668 
6,548 
95,230 
4,320 
3,692 

21,932 

4 

3 
3 
6 

•  • 

1 

45 

•  •  ♦ 

1 

26 

2,098 
1,554 
868 
824 

•  •  • 

386 
4,948 

*318 
1,540 

2 
35 
11 
32 

•  ■  • 

40 
55 
1 

2 

22 

1,604 
18,006 
3,060 
4,908 

4,932 
5,482 
116 
576 

1,210 

143 
294 

56 
133 
3 

88 
806 

39 

13 

396 

112,450 
162,926 
14,412 
21,526 
688 
11,140 
95,764 
4,436 
8,950 

21,602 

1,8G0 

421,506 

89 

12,536 

200 

39,894 

1,971 

448,864 

This  improvement  in  the  navigation  of  Holland  may,  in  part,  be  attributed  to 
the  commercial  reforms  effected  in  Holland  itself,  on  the  one  hand,  and  to  the 
repeal  of  the  navigation  laws  in  England,  on  the  other.  Formerly  the  greater 
number  of  the  large  Dutch  vessels  had  to  go  to  the  East  Indies  either  entered  in 
ballast  or  with  insignificant  cargoes,  and  on  their  return  often  remained  a  year  in 
the  docks  in  Holland ;  at  present,  as  soon  as  they  discharge  their  cargo  in  the 
Dutch  ports,  they  go  to  England,  where  they  get  another  for  Australia  or  some 
port  in  British  India,  from  whence  they  go  to  Batavia.  This  is  a  striking  instance 
of  the  value  of  freedom  of  commerce,  for  while  Great  Britain  and  Ireland  have 
derived  immense  benefits  from  the  repeal  of  the  navigation  laws,  every  other 
nation  has  also  derived  more  or  less  good  from  the  measure. 

Steam  Navigation  of  Holland. — The  following  table  shows  the  number  of 
steam-boats  which  entered  the  Dutch  ports  in  the  year  1852 : — 


Coming  from 


Hamburg 

Zollverein   

(Dutch  Vessels 
England  -j  English  „ 

^France  {fe^ 


75 
1 

164 
719 
173 
64 

55 


19,894 
292 
43,865 
224,151 

50,000  in  ballast 
14,004)  with 
12,804/ 


The  number  which  cleared  outwards  was  the  same ;  in  1852  there  was  an  in- 
of  72  vessels  with  cargoes  inwards,  and  64  outwards. 
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MANUFACTURES  OP  HOLLAND. 

There  is  a  gradual  increase  taking  place  in  the  manufacturing  industry  of 
Holland,  and  many  articles  are  now  exported  that  were,  a  few  years  ago,  obliged 
to  be  altogether  imported.    The  chief  articles  of  manufacture  are  the  following: — 

Machinery,  frc. — The  factory  of  the  Dutch  steam  company,  at  Fcyenord,  near 
Rotterdam,  for  the  construction  and  repairs  of  steam  vessels,  employs  about  700 
persons,  and  continues  to  prosper.  At  Utrecht  there  is  a  factory  for  the  repair  of 
the  locomotives  belonging  to  the  Rhine  Railway  Company.  At  Dordrecht  there 
are  three  factories  of  some  extent  for  boiler  making,  costings,  &c 

Dockyards.— Then  are  128  small  ship-building  yards  for  the  internal  naviga- 
tion, and  34  for  maritime  navigation,  the  former  employ  between  five  and  six 
hundred,  and  the  latter  between  1000  and  1 100  persons. 

Spirit.—  The  manufacture  of  the  spirit  called  Hollands  is  of  great  importance, 
the  chief  seat  of  it  is  Schiedam,  where  there  arc  no  less  than  169  distilleries,  all  of 
them  being  very  small  compared  v/ith  ours. 

White  Lead. — The  white  lead  of  Schiedam  has  long  been  celebrated  for  its 
quality,  and  the  trade  cotinucs  to  prosper  there  and  at  Utrecht. 

Madder. — The  growth  and  preparation  of  this  dyestuff  has  gradually  become  a 
great  branch  of  trade ;  the  chief  seat  is  in  the  province  of  Zealand,  especially  in 
the  neighbourhood  of  Middclbourg,  where  there  are  no  less  than  59  drying  stoves 
in  operation.  The  following  table  shows  the  relative  state  of  this  branch  of  trade, 
as  shown  by  the  quantity  of  madder,  &c.,  exported  in  1852,  compared  with  1846 : — 


Madder  Root*  Ground  Madder.  Colouring  Mi 

Value. 

1846  ...  55,483  lbs.  ...  9,900,859  lbs.  ...  £514 
1852       ...     2,271,958  „       ...     13,162,034  „         ...  100,959 

Cotton  and  Woollen  Fabrics. — Both  these  branches  of  trade  are  very  steadily 
increasing,  especially  at  Ley  den,  Tilbourg,  where  there  arc  16  factories,  with  3,800 
persons  employed,  Ammersfort,  where  there  are  12  cotton-spinning  factories,  12 
weaving  factories,  1  wool-carding  establishment,  2  for  making  carpets,  &c,  and  at 
Roermond,  where  about  3,000  persons  are  employed  in  both  branches. 

Refined  Sugar. — The  refining  of  raw  sugar  at  Rotterdam  is  also  a  considerable 
branch  of  trade,  and  appears  to  be  in  a  prosperous  condition,  although  subject  to 
considerable  fluctuations  of  late.  A  great  deal  of  the  refined  sugar  used  in 
Dublin  comes  from  Holland. 

The  other  branches  of  trade  which  seem  to  be  extending  arc  paper,  glass,  oil 
cigars,  soap,  brick  tiles,  &c — Chiefly  derived  from  Annates  du  Commerce  Extericur, 
No.  759,  April,  1854. 


Peat  Charcoal 

[We  have  received  the  following  letter  from  Mr.  J.  W.  Rogers,  in 
reference  to  some  observations  made  on  his  process  of  making  peat  char- 
coal, which  appeared  in  the  last  number  of  this  Jonrnal.  We  are  glad  to 
be  able  to  afford  him  an  opportunity  of  correcting  any  statement  which 
he  thinks  erroneous.  He  is  correct  in  stating  that  in  the  system  of  turf- 
catting  practised  at  Dcrrymullen,  in  the  County  of  Kildare,  there  was  no 
wheeling,  but  it  is  our  impression,  that  at  the  period  of  our  visit  to  that 
place,  a  considerable  time  ago,  the  bricks  of  peat,  when  cut  and  laid  upon 
the  hurdles,  were  carried  to  the  drying  ground  upon  hand-barrows,  a 
method  which,  it  appears  to  us,  would  be  perhaps  quite  as  expensive  as 
wheeling  the  turf  to  the  drying  ground.    We  were  also  told  that  wheeling 
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was  sometimes  substituted  for  the  method  just  noticed.  There  are  few 
questions  of  greater  importance  to  this  country  than  the  introduction  of  a 
good  economical  system  of  turf  cutting,  and  Mr.  J.  W.  Rogers  would 
confer  a  benefit  upon  the  Irish  public  if  he  would  give  such  a  detailed 
account  of  his  system  of  turf-cutting  as  would  enable  it  to  he  compared 
with  other  systems,  and  its  advantages  and  disadvantages  to  be  fully  un- 
derstood. With  regard  to  the  per-centage  of  charcoal  obtained,  and  which 
we  stated  upon  data  obtained  at  Derrymulleu,  we  find,  since  the  article 
was  written,  that  it  corresponds  exactly  with  that  given  by  M.  Payen  in 
a  report  of  a  visit  to  Derrymullen,  which  he  made  to  the  French  Agricul- 
tural Society,  about  two  or  three  years  ago.  Mr.  Rogers  must,  however, 
be  the  best  authority  upon  such  a  point.] 

"TO  THE  EDITOR,  JOURNAL  OF  INDUSTRIAL  PROGRESS. 

"Sir, — Permit  me  to  draw  your  attention  to  the  article  in  your  last  publi- 
cation on  4  Peat  Charcoal  for  deodorizing  purpose*.'  In  it  you  say  that  you 
'doubt*  the  validity  of  the  patent  granted  to  mc  for  this  purpose,  '  because  many 
years  ago,  the  distinguished  Irish  chemist,  Richard  Kirwan,  suggested  the  use  of 
peat  mould,  and  semi-charred  peat,  for  absorbing  fu<tid  fluids.' 

44  It  is  true  you  do  not  mention  my  name  as  the  patentee,  and  I  am  quite 
satisfied  you  have  no  deBire  to  damage  my  rights,  but  as  I  am  the  only  party  to 
whom  a  patent  has  been  granted  for  '  the  use  of  peat  charcoal  for  deodorizing 
animal  excrement*?  and  am  the  sole  originator  of  that  proposition,  (which,  when 
brought  forward,  was  not  only  doubted  but  ridiculed,  even  by  scientific  men,)  I 
feel  that  you  will  do  me  the  justice  to  insert  this  letter. 

'*  First,  allow  me  to  say,  that  neither  the  use  of  'peat  mould'  nor  1  semi-charred 
peaC  can  interfere  with  my  rights  for  the  use  of  Peat  Charcoal.  Next,  I  believe  it 
will  he  found  that  no  publication  is  extant  until  the  date  of  my  first  one  on  the 
subject,  which  points  out  the  application  of  Peat  Charcoal  to  deodorize  animal 
excrement*  and  convert  them  into  a  mnnure.'  Since  that  time,  and  since  the 
deodorizing  powers  of  peat  charcoal  hnve  been  incontcstibly  established,  it  has 
been  more  than  once  stated  by  my  opponents,  that  'the  powers  of  charcoal  in  this 
respect  were  long  known but  I  have  always  failed  to  obtain  from  those  parties 
specific  information  as  to  the  name  and  date  of  any  publication  which  even  re- 
motely suggested  the  conversion  of  the  peat  of  Ireland  into  a  pure  charcoal,  in 
order  to  deodorize  and  make  perfectly  free  from  evil  to  mankind  the  refuse  of  all 
towns.  And  I  have  the  statement  of  the  first  chemist,  perhnps,  in  the  world, 
4  Dumas  !'  made  in  the  presence  of  the  Emperor  of  France,  to  this  effect — 4  that 
he  had  taught  his  pupils  that  animal  charcoal  had  decolouring  and  deodorizing 
properties,  but  till  then  he  did  not  know  that  Peat  Charcoal  possessed  such 
powers.' 

"  If,  then,  I  am  the  originator  of  the  preparation  of  Peat  Charcoal  for  such  pur- 
pose, why  should  the  knowledge  that  animal  charcoal  might  effect  the  same  end, 
but  in  which,  from  its  price,  it  could  never  be  availed  of,  deprive  me  of  a  just 
return  fcr  my  labours  V  whether  of  mind  or  body  is  immaterial ;  and  I  may  add, 
that  the  antiputresccnt  nud  absorbent  powers  of  Peat  Charcoal,  properly  prepared, 
far  exceed  similar  powers  in  animal  charcoal. 

"  With  regard  to  the  process  of  making  peat,  and  the  produce  of  charcoal  under 
my  patents,  let  mc  state  the  realities : — Immediately  on  being  cut,  the  peat  is 
piled  on  wicker  hurdles,  one  above  the  other,  and  there  remain*  till  dry.  You  will 
see,  therefore,  there  is  no  wheeling  at  all.  Tho  operation  you  have  described  was 
not  under  my  patent ;  but  your  description  of  the  drainage  is  perfectly  accurate. 
By  my  process  I  have  cut  peat  in  November  and  December,  and  have  made  it 
into  charcoal  in  February  and  March. 

"  The  quantity  of  charcoal  obtained  by  my  mode  of  manipulation  varied,  at  the 
Derrymullen  works,  when  under  my  direction,  from  03  to  3G  per  cent.,  not  23  to 
25  per  cent.,  and  you  arc,  no  doubt,  aware  that,  in  fact,  peat  properly  prepared 
will  yield  even  a  larger  return  of  charcoal. 
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"As  regards  the  value  of  peat  charcoal  as  a  manure  itself,  perhaps  you  will  allow 
me  at  a  future  time  to  put  facta  before  you  whicli  may  be  of  interest  to  a  country 
which  has  that  material  in  every  part  in  their  eusy  reach,  and  with  the  use  of 
which,  in  that  way,  my  patent  cannot  interfere. 

"  With  respect  to  the  agricultural  value  of  4  peat  compost  manure'  I  shall  also 
present  to  you,  for  the  fullest  test  which  your  acknowledged  capabilities  can  give 
them,  samples  of  that  which  every  part  of  Ireland  may  fully  supply  to  itself  as  a 
substitute  for  guano. 

"  I  have  the  honour  to  be, 

"  Your  obedient  servant, 

"JASPER  W.  ROGERS. 

"  A'oiUngham-ttreet,  Dublin,  and  Peat  House,  RoberUUnm." 


Note  on  Turf  Paper. 

Since  the  publication  of  the  article  upon  the  manufacture  of  paper  from  peat, 
in  No.  VI.  of  this  Journal,  we  have  learned  that  a  patent  for  a  very  similar  process 
to  that  there  described,  has  t>ecn  granted  for  these  countries  to  Mr.  W.  H.  Clarke, 
of  London.  As  the  invention  is  stated  in  the  specification  to  be  a  "  communi- 
cation," we  presume  it  has  been  introduced  either  from  Italy  or  France,  and 
perhaps  from  the  very  localities  which  we  have  mentioned  in  the  paper  alluded  to. 
The  specification  states  that  peat  which  has  not  undergone  too  great  a  decompo- 
sition or  decay,  and  in  which  the  fibrous  and  ligneous  parts  have  consequently 
preserved  a  certain  tenacity  of  texture,  is  to  be  washed  with  water,  so  as  to 
remove  sand  and  earth,  the  turf,  if  dry,  having  been  first  pulverised.  This 
washing,  or  rather  eleutriation,  is  not  considered  to  be  necessary  when  papier 
machie  or  carton-picrrc  are  to  t>e  made.  The  clean  vegetable  matter,  before 
being  reduced  to  pulp,  is  first  soaked  during  a  couple  of  days  in  a  solution  of 
about  six  parts,  by  weight,  of  potash,  (soda  would  answer  equally  well,)  and  six 
of  fresh  slaked  lime,  in  one  huudred  of  water.  When  fully  digested,  the  vegetable 
fibre  is  separated  from  the  alkaline  lye  by  washing,  and  is  then  submitted  to  the 
action  of  water  moderately  acidulated  with  muriatic  acid  during  24  hours,  after 
which  it  is  bleached  and  reduced  to  the  condition  of  pulp  by  the  ordinary  means. 

This  process  is  identical  with  that  of  M.  Lallcinand,  described  in  our  former  article. 
It  is  probable  that  the  centrifugal  machine,  on  the  principle  of  that  employed  in  sugar 
factories,  might  be  advantageously  employed  in  the  purification  of  turf  fibre,  espe- 
cially in  the  removal  of  the  lye  of  soda,  and  that  a  far  more  perfect  and  rapid  bleaching 
might  be  effected  by  means  of  a  mixture  of  Epsom  salt  and  bleaching  powder, 
which  would  produce  sulphate  of  lime  and  chloride  of  magnesia.  This  was  one  of 
the  first  bleaching  compounds  proposed,  and  was  again  employed  by  Clausen  for 
bleaching  flax  cotton.  Its  use  can  only  bo  determined  by  its  cost ;  if  Epsom  salt 
can  be  had  cheaply,  and  that  the  waste  magnesia  could  be  economized,  there  can 
be  no  doubt  that  the  bleaching  of  such  dark  coloured  fibres  would  be  much  more 
easily  effected  than  with  ordinary  bleaching  powder. 

It  appears  that  Lieut.  Col.  Dickson,  of  Croom  Castle,  in  the  County  of  Lime- 
rick, has  taken  up  this  patent,  and,  in  conjunction  with  Mr.  Clarke,  is  erecting 
experimental  works  at  Clonlahard  and  Tarbcrt,  in  the  County  of  Kerry,  where  it 
is  proposed  to  prepare  materials  for  making  paper,  papier  machie,  carton-pierre, 
&c.  We  wish  the  project  every  success,  and  hope  that  it  will  not  meet  with  the 
fate  of  the  many  other  really  feasible  and  valuable  manufactures  which  have  been 
from  time  to  time  attempted  here,  but  which  have  faded  from  ill  management. 
At  this  moment  the  success  of  such  a  manufacture  is  of  National  interest,  for 
independent  of  the  importance  of  utilizing  peat,  its  employment  to  a  large  extent 
in  the  manufacture  of  the  low  qualities  of  paper,  would  go  far  to  remedy  the  great 
scarcity  of  rags  which  now  presses  so  heavily  upon  the  paper  trade. 
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Art.  l^-Notes  on  (he  Inland  Navigation  of  Ireland,    Part  I,    By  H. 

Hennessy,  M.R.I.A. 

Public  attention  has  been  so  much  directed  of  late  years  to  railways  as  fur- 
nishing the  most  important  channels  of  internal  communication,  that  the 
more  simple  means  afforded  by  the  physical  structure  of  our  country  seem 
to  have  been  almost  forgotten.  Railways  are  undoubtedly  superior  in 
many  respects  to  any  other  system  of  inland  conveyance;  but,  generally 
speaking,  they  can  never  be  considered  as  forming  so  cheap  a  mode  of 
transport  as  water  carriage.  This  proposition  is  especially  true  with  re- 
ference to  Ireland,  where  most  of  the  products  of  the  country  are  such  as 
to  require  economy  rather  than  extraordinary  speed  in  their  conveyance, 
and  where  certain  physical  causes  seem  to  present  great  facilities  for  lines 
of  water  communication. 

Bat  if,  while  the  most  recent  and  ingenious  contrivances  of  engineering 
or  mechanical  skill  are  eagerly  sought  for  and  systematically  applied  to  the 
improvement  of  railways,  the  state  of  inland  navigation  should  receive  bat 
lit  tie  comparative  attention,  the  former,  even  under  the  peculiar  circum- 
stances of  this  country,  would  natnrally  tend  to  supersede  the  latter.  On 
the  Continent,  and  especially  in  France,  the  effect  of  railways  seems  to 
have  been  to  direct  attention  in  a  very  decided  manner  to  the  improvement 
of  the  existing  water  carriage.  The  results  of  science  and  experience 
have  been  brought  to  bear  with  fresh  vigour  on  the  twofold  problem  of 
improving  the  condition  of  the  water  ways  and  the  structure  of  the  vessels 
they  convey.  In  these  notes  it  is  my  object  to  briefly  examine  the  natural 
advantages  which  Ireland  possesses  for  an  extended  system  of  inland  navi- 
gation, how  these  advantages  have  been  hitherto  availed  of,  and  how  they 
can  be  more  effectually  utilized  by  the  aid  of  recent  improvements. 

A  glance  at  a  good  physical  map  of  Ireland  shows  it  to  be  almost  sur- 
rounded at  its  coasts  by  ranges  of  high  hills  or  mountains,  while  a  flat 
district  of  considerable  extent  occupies  the  centre.  The  principal  groups 
of  mountains  thus  situated  are  six  in  number:  1,  that  on  the  North- West, 
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occupying  the  counties  of  Donegal  and  Deny ;  2,  that  of  the  West,  stretch- 
ing through  Connemara  in  Galway  and  Mayo ;  3,  that  of  the  Sonth-West, 
in  Kerry  and  Cork;  4,  that  of  the  South,  in  Waterford;  5,  that  of  the 
East,  in  Wicklow  and  Wexford ;  G,  that  of  the  North-East,  in  Down.  In 
the  central  district  there  is  only  one  group  at  all  comparable  in  height  and 
extent  with  any  of  these;  it  lies  close  to  the  Shannon,  in  King's  County 
and  Tipperary.  The  great  number  of  lakes  with  which  the  central  district 
of  Ireland  is  covered,  and  the  considerable  length  of  some  of  her  rivers, 
seem  to  be  natural  results  of  this  peculiar  configuration.  These  lakes  and 
rivers  are  capable  of  being  arranged  in  several  principal  lines,  some  inde- 
pendent and  others  branching  from  them.  Thus  we  have:  1.  The  line  of 
the  Shannon,  from  Lough  Allen  to  its  mouth.  2.  The  line  of  the  Con- 
naught  lakes,  running  from  north  to  south,  comprehending  Loughs  Con, 
Collin.  Carra,  Mask,  and  Corrib,  between  the  bays  of  Killala  and  Galway. 

3.  The  line  from  Coleraine,  through  the  Lower  Bann,  Lough  Neagh,  the 
Blackwatcr,  and  the  lakes  of  Cavan  and  Fermanagh,  towards  the  Shannon. 

4.  An  offset  from  this  line,  through  Lough  Erne,  towards  Ballyshannon. 

5.  The  Foyle  and  its  tidal  estuary.  6.  The  district  of  the  Upper  Bann, 
between  Lough  Neagh  and  Newry.  7.  The  important  lines  depending 
on  the  Shannon,  namely,  the  Boyle  Water  and  Lough  Key,  the  rivers 
Suck  and  Inny.  8.  The  Boyne  in  its  course  through  Meath.  9.  The 
Barrow,  through  Carlow  and  Wexford.  10.  The  Suir  in  its  course 
through  Tipperary  and  Waterford.  11.  The  Blackwatcr  from  Mallow  to 
Youghal. 

The  Shannon,  with  the  lines  of  water  way  immediately  dependent  on  it, 
forms  by  far  the  most  important  of  these  groups.  This  river  may  be  said, 
for  the  purposes  we  have  hero  in  view,  to  rise  from  Lough  Allen,  a  navi- 
gable basin,  8  miles  long  from  north  to  south,  and  on  the  average  3  miles 
broad  from  east  to  west.  This  lake  is  1 60  feet  above  the  level  of  the  sea, 
and  possesses  a  mean  depth  of  1 2  feet.  It  is  situated  in  a  district  known 
for  its  mineral  riches,  as  yet  almost  unavailable,  partly  from  want  of  cheap 
means  of  transport. 

The  following  is  a  brief  summary  of  the  present  condition  of  the  Shannon 
from  Lough  Allen  to  Limerick.  A  canal  extends  from  the  north  end  of 
Lough  Alien,  at  Drumshanbo,  to  Battle  Bridge,  with  two  locks,  each  of 
10  feet  fall.  Thence  to  Carrick-ou-Shannon,  a  distance  of  17  miles  from 
the  northern  extremity  of  Lough  Allen,  the  river  shoals  in  some  places. 
At  Knockvicar  is  a  lock  and  weir  in  connection  with  the  Boyle  Water.  At 
Jamestown,  Iloosky,  and  Termoubarry,  there  arc  three  locks,  each  110 
feet  long  by  30  feet  wide  within  the  chambers,  which  effectually  obviate 
the  influence  of  the  rapids  in  this  portion  of  the  river.  In  connection  with 
the  lock  at  Jamestown  is  a  side  canal,  which  allows  of  vessels  of  30  feet 
beam.  Below  Lauesborough  the  river  expands  so  as  to  form  Lough  Ree, 
18  miles  long  and  3  miles  in  average  breadth.  At  the  south  end  of  this 
lough,  close  to  Athlone,  a  lock  has  been  recently  constructed  with  7  feet 
fall,  170  feet  long  between  its  upper  and  lower  sills,  and  40  feet  in  breadth 
within  the  chamber.  From  this  point  to  Portumna  the  river  is  broad, 
deep,  and  sluggish,  requiring  only  one  lock  at  Mcclick,  32  miles  above 
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Killaloe.  This  lock  has  a  fall  of  8  feet,  and  its  other  dimensions  are  tho 
same  as  those  of  the  Athlone  lock.  From  Portamna  to  RUlaloe  the  river 
again  expands  so  as  to  form  Loogh  Derg,  an  inland  sea,  23  miles  long 
and  from  2  to  9  miles  broad.  Not  only  has  the  river  channel  been  made 
deeper,  and  its  declivity  been  graduated  by  locks,  but  its  more  easily 
navigable  channels  are  indicated  all  along  by  a  series  of  beacons  placed  at 
intervals,  depending  on  the  proximity  of  rocks  or  shoals.  Wharves  and 
landing-places  have  been  recently  constructed,  and  all  the  bridges  on  the 
upper  division  of  the  river  beyond  Killaloe  are  so  arranged  with  swivels  as 
to  allow  of  the  passage  of  large  steamers  and  other  vessels  without  any 
displacement  of  their  masts  or  funnels.  In  this  way  85  miles  of  naviga- 
tion above  Killaloe  are  open  to  steam  vessels  of  200  horse  power  and  150 
feet  long;  while  a  smaller  class  of  vessels  can  traverse  nearly  all  tho 
remaining  portion  of  the  river  up  to  the  northern  extremity  of  Lough 
Allen,  thus  opening  up  nearly  150  miles  of  direct  steam  navigation.  From 
Killaloe  to  Limerick  the  river  has  a  fall  of  97  feet  in  15  miles,  and  is 
interrupted  by  rapids  and  cascades,  chiefly  at  Doonass  aud  Castle  Connell. 
A  very  imperfect  continuation  of  the  navigation  is  formed  by  a  canal,  on 
which  there  are  10  locks,  of  such  dimensions  as  would  admit  only  barges 
of  the  size  generally  used  on  canals.  The  advantages  thus  presented  for 
steam  navigation  ou  the  Middle  and  Upper  Shannon  have  been  availed  of 
by  the  City  of  Dublin  Steam  Company  and  by  the  proprietors  of  the 
Grand  Canal.  Steamers  of  large  size,  for  the  conveyance  of  goods  and 
passengers,  have  been  established  by  tho  former  company,  and  run  between 
Athlone  and  Killaloe ;  while  the  latter  have  introduced  steam  power  chiefly 
for  towing  their  barges  on  the  river.  In  this  way  5  or  6  tug  steamers  are 
continually  employed.  One  of  these  boats  has  50  horses'  power,  15  feet 
beam,  and  draws  6  feet  of  water,  being  thus  well  qualified  to  contend 
against  rough  weather  on  the  lakes.  I  have  been  informed  that  the 
company  find  small  boats  with  powerful  engines  the  most  economical  for 
the  towing  work,  and  accordingly  most  of  their  boats  are  little  more  than 
floating  engine  houses. 

An  estuary  navigation  of  44  miles  extends  on  the  Lower  Shannon 
from  Limerick  to  Kilrush,  and  steamers  with  a  considerable  draught  of 
water  are  admissable.  It  has  been  navigated  for  several  years  by  boats 
equally  adapted  for  sea  or  river  traffic,  belonging  to  the  City  of  Dublin 
Steam  Packet  Company. 

The  group  of  Connaught  lakes  already  mentioned  might  perhaps  with 
some  difficulty  be  converted  into  a  complete  line  of  navigation,  extending 
from  Galway  to  the  Bay  of  Kilalla ;  but  there  seems  no  doubt  as  to  the 
practicability  of  forming  two  distinct  lines,  one  connected  with  the  former, 
the  other  with  the  latter  of  theso  arms  of  the  sea.  It  has  been  estimated 
that  the  southern  group,  consisting  of  Loughs  Mask,  Comb,  and  Carra, 
would  require  only  three  miles  of  canal  to  bring  them  into  communication 
with  the  sea  and  with  each  other,  thus  opening  a  line  of  navigation  at  least 
40  miles  in  length.  Some  progress  has  been  made  in  the  works  for  con- 
necting Lough  Corrib  with  Galway,  but  this  line  of  navigation  must  still 
be  considered  as  comparatively  unopened. 
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The  northern  group  of  Connanght  lakes,  when  properly  connected  by 
artificial  works,  would  give  a  navigable  line  of  1 1  miles. 

The  third  line  of  inland  navigation  which  has  been  indicated  as  extend- 
ing from  Coleraine  along  the  Lower  Bann,  through  Lough  Neagb,  the 
River  Blackwater,  and  the  lake  district  of  south-western  Ulster,  towards 
the  Shannon,  forms  with  that  river  a  great  system  of  internal  water  com- 
munication, running  nearly  in  the  direction  of  the  longest  diameter  of  the 
island,  from  north-east  to  south-west.  It  acquires  additional  importance 
from  its  situation  in  the  midst  of  a  populous  and  industrious  division  of 
the  country,  and  it  is  therefore  satisfactory  to  find  that  much  information 
can  be  supplied  regarding  portions  of  it  from  the  vajuablc  report  drawn  up 
by  Mr.  MacMahon  on  the  drainage  of  the  Lough  Neagh  district.  The 
Lower  Bann  is  intersected  by  trap  dykes  at  certain  points,  by  which  steep 
rapids  are  produced.  The  first  is  at  7  miles  from  the  sea,  and  the  differ- 
ence of  level  in  the  stream  above  and  below  it  is  from  4  to  4£  feet.  From 
this  point  the  water  has  a  depth  for  some  distance  averaging  1 2  feet,  the 
least  depth  being  9  feet,  but  it  shoals,  farther  on,  to  3  feet.  From 
Loughau's  Island  to  Gill's  Ferry  the  water  varies  from  6  to  14  feet  in  depth. 
A  few  miles  above  this  place  there  arc  two  shoals,  having  an  average 
depth  of  4  feet  6  inches.  Nine  miles  beyond  the  first  rapid  is  another, 
combined  with  a  shoal  having  a  depth  of  from  2^  to  3  feet,  and  an  asceut 
of  3 J  feet.  After  these  shoals  come  a  series  of  rapids,  with  10J  feet 
ascent  in  summer,  and  a  depth  of  stream  between  2  and  3  feet.  Beyond 
these  rapids  the  river  takes  a  serpentine  course,  and  is  of  great  depth,  to 
the  foot  of  the  Portna  Rapids,  which  are  the  most  considerable  on  its 
course.  These  extend  for  at  least  a  mile;  but  what  are  called  the  Falls 
of  Portna  do  not  occupy  more  than  half  a  mile  of  the  bed  of  the  river. 
During  low  summer  water  the  total  asceut  is  1 8  feet  The  acclivity  is  divided 
into  numerous  irregular  tables  or  steps,  characteristic  of  the  trap  dykes. 
The  stream  runs  with  great  force  and  velocity,  and  the  deepest  of  the  tor- 
tuous channels  in  which  it  flows  are  so  iutricate  as  to  make  it  dangerous 
and  difficult  to  guide  even  a  fishing  boat  through  their  manifold  windings. 
From  Portna,  for  a  distance  of  5  miles,  to  a  place  called  Portglenone, 
the  river  has  a  depth  averaging  20  feet,  the  least  depth  being  fully  16 
feet.  Above  this  place  shoals  occasionally  alternate  with  deep  water. 
The  former  are  usually  covered  with  water  to  ths>  depth  of  from  3  to  4£ 
feet,  and  iu  the  deep  places  the  depth  ranges  from  17  to  45  feet.  This 
occurs  in  one  instance  foe  the  distance  of  3£  miles,  but  the  average  depth 
seems  to  be  from  10  to  20  feet.  At  the  point  where  the  river  commences 
from  Lough  Beg  a  sand- bank  acts  as  a  bar  to  the  down  stream  entrance 
of  the  lough.  This  lough  extends  3^  miles  in  the  direction  of  the  sailing 
conrse,  and  is  about  1  mile  broad.  At  its  entrance  is  a  new  cut  from  1 2 
to  17  feet  deep,  and  from  120  to  130  broad.  There  are  four  bridges  on  the 
Bann  between  Lough  Beg  and  the  sea,  and  another  bridge  between  Lough 
Neagh  and  Lough  Beg.  At  the  entrance  of  Lough  Neagh  is  a  sand-bank, 
forming  a  bar  which  extends  about  a  mile  into  the  lake.  It  is  1,700  feet 
wide  at  the  entrance,  and  in  summer  is  covered  to  a  depth  of  only  1 8 
inches,  except  in  a  narrow  channel  at  the  eastern  side.    The  greatest 
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accumulation  of  sand  and  gravel  is  principally  on  the  western  side  of  the 
lough,  from  the  debris  brought  down  by  the  River  Moyola. 

Louirh  Neaffh,  the  largest  lake  in  Great  Britain  or  Ireland,  extends  17 
miles  in  greatest  length  from  north  to  south,  and  10  miles  in  average  breadth 
from  east  to  west.  Its  dimensions  as  regards  direct  navigation  are  thus 
scarcely  of  greater  importance  than  those  of  some  of  the  Shannon  lakes. 
It  presents,  together  with  Lough  Beg,  a  surface  of  101,379  acres;  exclu- 
sive of  Lough  Beg,  its  surface  is  98,235  acres.  It  is  44  feet  above  the 
level  of  the  sea,  and  in  some  parts  is  100  feet  in  depth.  It  presents  more 
than  100  miles  of  coast  belonging  to  the  counties  of  Antrim,  Down, 
Armagh,  and  Derry,  and  it  receives  from  the  Uivcrs  Blackwater,  Upper 
Bann,  Balinderry,  and  Moyola,  the  drainage  waters  of  1,865  square  miles 
of  country.  The  lough  has  been  already  navigated  by  steam  vessels, 
which  have  been  enabled  to  touch  at  different  points  around  its  extensive 
coast. 

The  River  Blackwater  is  easily  navigable  between  Lough  Neagh  and 
Charlemont,  for  it  rises  ouly  2  inches,  and  its  channel  is  both  wide  and 
deep.  Maghery  Cut,  at  the  opening,  where  there  is  a  bar,  allows  the  pas- 
sage of  large  boats  in  summer.  The  Ulster  Canal,  with  a  course  of  48 
miles,  connects  this  river  with  Upper  Lough  Erne  and  Lough  Oughter. 
The  aggregate  coast  lines  of  this  lake  and  both  of  the  Erne  lakes  amount 
to  203  miles.  They  contain  many  islands,  but  present  no  insuperable 
difficulties  to  the  transit  of  moderately  large  steam  vessels.  Between 
Lough  Onghter  and  the  Shannon  is  a  group  of  small  lakes,  which  it  is 
proposed  to  connect,  so  as  to  complete  the  lino  of  inland  navigation, 
extending  from  the  coasts  of  Clare  and  Kerry  to  those  of  Derry  and 
Antrim. 

The  Lower  Lough  Erne,  being  150  feet  above  the  level  of  the  sea  at 
Rnllyshannon,  seems  to  be  almost  cut  off  from  any  practically  direct  com- 
munication with  the  sea;  but  there  can  bo  no  doubt  that  great  advantages 
would  arise  to  the  surrounding  districts  by  its  forming  a  branch  of  commu- 
nication from  the  nearest  accessible  point  on  the  coast  and  the  great  line 
which  has  been  jnst  described. 

The  Foyle  is  navigable  for  a  few  miles  of  its  course,  and  in  connexion 
with  the  tidal  lough  into  which  it  flows  may  yet  form  an  important  Hue 
of  water  communication  *for  portions  of  Deny,  Donegal,  and  Tyrone. 

Eetwcen  Lough  Neagh  and  the  Irish  Channel,  at  Newry,  a  line  of 
water  communication  exists  in  the  district  of  the  Upper  Bann.  This 
river  is  an  expansion  or  arm  of  Longh  Neagh,  for  a  distance  of  nearly 
12  miles,  from  the  Bannwater  foot  to  the  White  Coast  point,  where 
it  meets  the  Ncwrv  Canal.  It  contains  a  few  easily  removable  shoals, 
on  which  there  is  a  depth  of  from  2  to  4  feet  in  summer,  and  is 
otherwise  well  adapted  for  the  application  of  steam  vessels.  The  canal 
to  Xewry  is  19  miles  long,  thus  making  a  line  of  more  than  30 
miles  of  navigation  between  the  tidal  estuary  of  that  port  and  Lou»li 
Neagh. 

The  Boylo  Water  is  a  kind  of  expansion  or  arm  of  the  Shannon,  running 
to  the  North  West,  and  is  sufficiently  deep  for  steam  navigation.  It 


Digitized  by  Google 


254  Journal  of  Industrial  Progress.  [Sept. 

brings  a  large  portion  of  Sligo  and  Roscommon  into  direct  communication 
with  the  great  central  line  of  water-carriage. 

The  Suck,  which  flows  throngh  Roscommon,  and  enters  the  Shannon  at 
Shannon  Harbonr,  and  the  Inny,  which  rises  among  the  lakes  of  Cavan 
and  Westmcath,  and"  falls  into  Lough  Rco,  are  both  eminently  capable  of 
being  used  for  internal  communication.  They  are  free  from  rapids, 
sluggish,  and  comparatively  deep.  A  report  on  the  former  of  these  rivers 
has  been  drawn  up  by  Mr.  Rhodes,  in  which  it  has  been  clearly  shown 
that  its  improvement  for  the  purposes  of  navigation  could  be  effected  at  a 
moderate  expense. 

The  Boyne,  flowing  for  the  most  part  through  the  flat  and  fertile 
County  of  Meath,  seems  to  possess  valuable  conditions  for  a  channel  of 
internal  traffic.  In  its  sluggish  course  there  seems  to  be  few  or  scarcely 
any  rapids,  and  its  shoals  are,  no  doubt,  easily  removable.  About 
twenty-two  miles  have  been  already  rendered  navigable,  including  the 
tidal  estuary  below  the  port  of  Drogheda,  and  there  appears  to  be  no 
serious  physical  cause  to  prevent  more  of  it  from  being  used  as  a  channel 
for  commercial  intercourse. 

The  Barrow,  running  nearly  in  the  direction  of  the  meridian,  offers  an 
important  lino  of  water  carriage  for  the  Counties  of  Kildare,  Carlow,  and 
Wexford.  Tho  locks  which  are  used  to  overcome  the  declivities  of  this 
river  are  GO  feet  long  by  13  feet  wide  in  their  chambers,  and  are 
thus  capable  of  admittting  barges,  or  even  small  screw  steamers,  carrying 
a  considerable  cargo.  Its  tidal  estuary  is  extensive,  reaching  from 
Watcrford  up  to  St.  Mullins,  and  the  portion  between  the  former  place  and 
New  Ross  has  been  navigated  by  steamers.  Combined  with  the  navigable 
part  of  the  Xore,  it  brings  a  part  of  the  County  of  Kilkenny  in  contact 
with  the  sea,  and  its  connexion  with  the  Athy  branch  of  the  Grand 
Canal  opens  a  complete  water  communication  between  Waterford  and 
Dublin. 

Some  of  the  most  fertile  portions  of  Tipperary  are  traversed  by  the 
winding  course  of  the  Suir,  and  the  most  thriving  towns  of  that  county 
arc  situated  on  its  banks.  It  does  not  seem  to  present  any  insuperable 
difficulties  to  the  introduction  of  suitably  constructed  steamers  on  a 
portion  of  its  course,  although  as  yet  it  has  been  availed  of  for  ordinary 
canal  barges  only  between  Cloumcl  and  Waterford. 

The  most  considerable  river  in  Minister  is  the  Blackwater,  draining  a 
basin  of  more  than  1,200  square  miles,  partly  in  tho  Counties  of  Kerry, 
Limerick,  Cork,  and  Watcrford.  The  greatest  annual  full  of  rain  being  in 
this  part  of  Ireland,  the  Blackwater  delivers  a  considerable  volume  of 
water  into  the  sea  at  Youghal,  and  the  rapidity  of  portions  of  its  course, 
rather  than  an  insufficient  supply  of  water,  would  seem  to  be  the  principal 
obstacle  to  its  forming  a  complete  line  of  inland  navigation  from  Mallow, 
or  even  Newmarket,  to  the  sea.  The  question  of  its  improvement  acquires 
additional  importance  since  it  has  been  crossed  at  Mallow  by  the  Great 
Southern  and  Western  Railway,  and  it  is  to  be  hoped  that  the  enterprising 
attempts  made  some  years  ago  to  establish  steam  navigation  on  a  portion 
of  it  will  be  again  revived  with  fresh  vigour. 
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Although  the  navigation  of  the  tidal  estuary  of  the  Lee  can  scarcely  be 
considered  as  coming  within  the  scope  of  this  essay,  it  deserves  to  be 
noticed,  as  its  excellent  management  may  well  serve  as  a  model.  There 
are  at  present  seven  steamers  employed  for  passenger  traffic,  on  the 
estuary  between  Cork  and  the  sea,  all  capable  of  traversing  their  course  at 
any  time  of  tide,  of  which  four  belong  to  the  Cork  and  Passage  Railway 
Company,  and  three  to  the  River  Steamers  Company.  The  boats  in  use 
present  very  favourable  specimens  of  the  types  of  steam-boat  building  of 
the  Thames  and  Clyde,  respectively,  but  there  is  good  reason  to  hope  that 
for  the  future  such  vessels  can  bo  equally  well  obtained  on  the  banks  of 
the  Lee  itself.  By  means  of  these  boats  an  extensive  daily  traffic  is 
carried  on  between  Cork  and  five  points  on  the  shores  of  its  harbour  and 
tidal  estuary,  and  it  is  intended  to  bring  two  more  in  a  short  time  within 
the  circle  of  their  operations.  The  great  success  of  these  boats  is,  un- 
doubtedly, attributed  to  their  very  moderate  fares,  as  well  as  to  their 
speed  and  excellent  accommodation  for  passengers. 

The  foregoing  sketch  of  the  natural  advantages  possessed  by  Ireland 
for  inland  navigation,  and  the  extent  to  which  its  rivers  and  lakes  arc 
now  available  for  that  purpose,  naturally  leads  us  to  inquire  when,  and 
in  what  manner,  attempts  to  form  systems  of  water  carriage  were  made 
in  this  country?  To  give  a  satisfactory  answer  to  such  an  inquiry  it  will 
be  necessary  to  glance  at  the  history  not  only  of  river  improvements,  but 
of  artificial  canals ;  a  task  which  is  much  facilitated  by  a  paper  drawn  up 
by  Mr.  Nimmo,  and  subsequently  published  by  Mr.  Wye  Williams.  The 
remarkable  preponderance  of  the  number  of  projects  planned,  over  those 
actually  executed,  fonns  a  curious  comment  on  the  political  and  social 
condition  of  this  country. 

In  the  first  parliament  of  Anne,  in  1 703,  a  committee  was  appointed  to 
draw  up  a  bill  for  rendering  the  Shannon  navigable  from  Jamestown,  in 
the  County  Leitrim,  to  its  tidal  estuary  at  Limerick ;  also  for  opening  a 
line  of  water  communication  between  Ncwry  and  Lough  Neagh,  and  for 
improving  the  Boyne  and  Barrow. 

In  1709  a  bill  was  brought  in  for  the  navigation  of  the  Shannon,  and 
for  the  Ncwry  Canal.  A  petition  was  presented  in  the  same  year  for 
making  the  Suir  navigable  between  Thurles  and  Clonmel,  and  also  to  effect 
certain  improvements  on  the  Barrow. 

In  1715,  some  enterprising  projectors  having  undertaken  to  make  the 
Shannon  navigable,  a  general  act  was  passed  for  the  consolidation  of  all 
similar  undertakings.  This  remarkable  act  is  entitled,  41  For  the  draining 
and  improving  the  Bogs  and  unprofitable  Low  Grounds,  and  for  casing 
and  despatching  the  inland  carriage  and  conveyance  of  goods  from  one  part 
to  another  within  the  kingdom." 

The  Members  of  Parliament  with  others  were  declared  commissioners, 
with  powers  under  this  act  to  appoint  competent  persons  to  execute  the 
works,  and  the  following  groups  of  improvements  in  river  navigation,  or 
of  entirely  artificial  cannals,  were  successively  contemplated  and  partly 
commenced. 

1 .  A  line  from  Dublin  by  the  rivers  Liffey,  Rye,  Boyne,  Mungagh  and 
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Brusna,  to  Banagher  on  the  Shannon.  The  district  which  this  line  was  to 
traverse  has  since  been  occupied  by  the  two  great  canals  which  run  through 
the  central  portions  of  Ireland  iu  such  singular  proximity  to  each  other. 
In  fact,  the  Grand  Canal  may  be  considered  as  forming  almost  the  realiza- 
tion of  this  project;  for  it  runs  very  close  to  some  of  the  above-mentioned 
rivers  and  joins  the  Shannon  not  far  from  Banagher. 

2.  The  Barrow  navigation,  and  a  junction  canal  from  thence  to  the 
Grand  Canal  at  Munroe  iu  the  Bog  of  Allen.  To  this  reference  has  been 
already  made. 

3.  Improvements  of  the  rivers  Glyn  aud  Bann,  from  Xewry  to  Cole- 
raine.    The  portion  between  Lough  Xcagh  and  Newry  has  been  finished. 

4.  The  Nore  and  Brusna  navigation,  from  the  juuetion  of  the  former 
with  the  Barrow  to  the  Grand  Canal  near  the  Shannou.  Several  docks  and 
other  works  have  becu  made  in  couuexion  with  the  Nore,  but  this  line 
seems  to  have  been  soon  abandoned. 

5.  Improvement  of  the  Liffey  and  Greece  from  Dublin  to  Kilcullen  and 
Carlow.  The  branch  of  the  Grand  Canal  known  as  the  Kildare  Canal, 
runs  very  nearly  in  the  district  which  this  navigation  was  to  open. 

6.  The  Blaekwater,  from  Youghal  to  Newmarket.  It  has  been  rendered 
navigable  from  Youghal  to  Lismorc,  and,  a  few  years  ago,  a  small  steamer 
was  plying  on  this  portion  of  the  river,  chiefly  for  passenger  traffic;  but  as 
yet  its  capabilities,  as  a  channel  for  the  conveyance  of  goods,  seem  not  to 
have  becu  at  all  brought  into  operation. 

7.  The  Foylc,  Monroe,  and  Strule,  from  Deny  to  Omagh.  This  has 
been  completed  only  to  Strabanc. 

8.  The  river  Erne,  above  Lough  Erne,  [unattcmpted.] 

9.  The  Maigue,  from  Limerick  to  Cork.  Some  improvements  have 
been  effected  in  this  river  by  the  Shannon  Commissioners,  but  the  proposed 
line  between  Limerick  and  Cork  has  been  long  since  abandoned. 

10.  The  Boyne  navigation,  from  the  Grand  Canal  to  the  sea,  at  Drogheda. 
This  has  been  effected,  as  already  mentioned,  from  Xavau. 

1 1.  From  Sligo  to  Carrick-on- Shannon.  This  line  seems  to  run  nearly 
in  the  direction  of  the  Boyle  M  ater,  and  is  thus  so  far  partly  open. 

12.  From  Gahvny  to  Killala,  through  the  lake  district  of  Western 
Connaught.  This  liuc,  as  already  referred  to,  must  be  considered  as  un- 
opened. 

13.  The  Slaney,  from  Wexford  to  Baltinglass,  [unattcmpted.] 

14.  The  Suir  navigation,  from  Thurles  to  Waterford.  This  has  been 
improved  only  between  the  latter  town  and  Cloumel,  so  as  to  admit  of 
ordinary  canal  boats. 

15.  From  Galway  to  Portumna  on  the  Shannon,  [unattcmpted.] 

1 6.  The  river  Inny,  from  Lou^h  Sheelin  to  the  Shannon,  [unattcmpted.] 

17.  The  river  Suck,  from  Castlereagh  .to  the  Shannou.  The  Shannou 
Commissioners  have  turned  some  attentiou  to  this  river,  but  it  does  not 
seem  to  have  been  as  yet  rendered  completely  navigable. 

1 8.  The  Lee,  from  Cork  to  Macroom.  A  few  locks  were  constructed, 
but  the  works  were  soon  suspended,  and  nothing  has  been  effected  since. 

19.  The  river  Bandon,  from  Kinsalc  to  Dunmanway.    Ships,  such  a3 
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arc  used  in  the  coasting  and  channel  trade,  can  proceed  np  the  tidal  estuary 
of  this  river  as  far  as  Shippool,  a  few  miles  below  the  town  of  Baudon; 
and  a  ship  canal  was  proposed,  some  years  ago,  to  couuect  the  estuary 
with  the  town,  for  which  surveys  aud  estimates  were  made.  This  useful 
project  has,  however,  been  abandoned,  and  is  not  likely  to  be  resumed,  in 
consequence  of  the  Cork  and  Ban  don  railway. 

20.  The  Laune,  from  Rosscastlo  to  Castlemaine  harbour,  [uevcr  at- 
tempted.] 

The  provisions  of  the  Act  of  1715  not  having  been  found  sufficiently 
encouraging,  another  was  passed  in  1729,  better  adapted  in  some  respects 
to  stimulate  the  carrying  out  of  the  several  proposed  improvements.  New 
Commissioners  were  appointed,  and,  by  the  25th  of  George  the  Second, 
they  were  incorporated  with  full  powers  of  improviug  and  extending  in- 
land navigation.  Certain  duties  were  from  time  to  time  imposed,  and 
specific  grants  accorded,  in  furtherance  of  these  objects.  For  many  years 
the  Commissioners  had  expended  the  snms  placed  at  their  disposal  on  the 
Newry  navigation.  In  1749  their  expenditure  amounted  to  £58,400. 
After  this  they  commenced  other  works  on  the  Boyne  and  Shannon,  the 
expenditure  on  which,  in  1758,  amounted  to  £140,000. 

In  the  27th  of  George  the  Second  an  act  was  passed  to  open  a  naviga- 
tion from  Belfast  to  Lough  Xeagh.  This  is  what  is  now  known  as  the 
Lagan  navigation;  it  was  commenced  in  1755,  and  received  improvements 
in  1810.  A  new  act  was  passed  in  1843  for  deepening  it  from  the  first 
lock  towards  Belfast,  so  as  to  admit  vessels  of  from  50  to  70  tons  burthen, 
and  drawing  5  feet  of  water.  This  navigation  is  remarkable  from  an 
official  testimony  to  its  success,  quoted  by  Mr.  MacMahou,  from  which  it 
appears  that  it  has  been  but  little  affected  by  the  Ulster  railway,  and  for 
all  heavy  goods  it  is  expected  to  command  a  preference.  In  this  opinion 
Mr.  MacMahon  concurs,  stating  that  he  has  long  entertained  the  cou-  * 
viction  that  canals  and  railways  in  the  same  locality  are  not  necessarily 
competing  highways. 

At  the  period  referred  to  of  the  reign  of  George  II.,  when  the  entire 
revenue  of  Ireland  scarcely  exceeded  half  a  million,  the  Legislature  voted 
£65,000  for  inland  navigation.  This  was  done  chiefly  on  the  represen- 
tations of  the  Tillage  Committee,  by  whom  the  subject  was  strongly  re- 
commended on  account  of  the  great  benefits  resulting  to  agriculture. 

In  17(37  the  system  of  management  underwent  a  change,  devised  in 
order  to  stimulate  private  enterprise.  For,  while  granting  £6,000  for 
improving  the  Lower  Shannon,  the  condition  was  annexed  that  £10,000 
should  be  raised  by  private  individuals,  and  in  conformity  with  this  arrange- 
ment the  Limerick  Navigation  Company  was  duly  incorporated.  Some 
years  after  this  the  corporation  for  the  general  management  of  inland 
navigation  was  dissolved,  and  several  lines  of  water  communication  that 
had  been  undertaken,  were  vested  in  bodies  of  local  commissioners;  such, 
for  instauce,  occurred  to  the  Newry  Navigation,  the  Boyne,  the  Barrow,  the 
Upper  and  Middle  Shannon,  and  the  Tyrone  Coal  Canal. 

In  1789  the  Irish  House  of  Commons  resolved  to  advance  one-third 
of  the  expense  of  any  new  undertaking  of  this  kind,  and  authority  was 
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given  to  issue  debentures  at  4  per  cent  for  £200,000,  the  sum  raised  in  one 
year  not  to  exceed  £25,000. 

This  liberal  provision  soon  cansed  the  following  lines  of  navigation  to 
be  carried  on,  for  which  pnblic  money  was  allocated  to  the  extent  of 
£189,200. 

1.  The  Shannon,  between  Killaloe  and  Limerick. 

2.  The  Grand  Canal  to  the  Shannon. 

3.  The  completion  of  the  Barrow  Navigation. 

4.  The  Royal  Canal,  from  Dublin  to  the  Upper  Shannon  at  Termonbarry. 

5.  The  Boyne  Navigation,  above  Drogheda. 

6.  The  Newry  Navigation. 

7.  The  Erne  Canal. 

8.  The  Kildare  Canal,  to  Naaa  and  Kilcullen. 

The  sum  of  £33,399  was  further  appropriated  by  the  31st  of  George  HI. 
for  the  following  improvements:  the  Atby  branch  of  the  Grand  Canal* 
the  Grand  Canal  docks,  the  Foyle  navigation  to  Strabane,  and  the  Col- 
lieries Canal.  From  a  report  of  the  Commissioners  of  Accounts  in  1790, 
the  Corporation  for  promoting  inland  Navigation  in  Ireland  had  dis- 
bursed of 

Public  Grants,  ...       £227,669   2  U 

Income  for  Duties,     ...  359,868    9  6j 

£587,537  11  8 

At  the  Union  in  1800,  a  sum  of  £500,000  was  granted  for  improving 
the  Fort  of  Dublin,  for  rendering  the  Shannon  navigable  from  Lough 
Allen  to  the  sea,  and  for  the  general  purposes  of  inland  navigation. 
Under  this  arrangement  £423,798  were  granted  partly  to  the  Royal 
Canal  Company,  the  Barrow  Navigation,  the  Grand  Canal  Company,  for 
improving  the  Shannon  between  Longh  Ree  and  Lough  Deny,  the 
Limerick  and  Killaloe  Navigation,  the  Newry  Navigation,  the  Tyrone 
Canal,  and  the  improvement  of  Dublin  Harbour.  Subsequently  by 
the  57th  George  III.  cap.  34,  £300,000  was  advanced  for  different  works, 
no  part  of  this  grant  going  to  the  Shannon.  After  so  many  years  of  com- 
parative neglect,  the  capabilities  of  this  noble  river  were  at  length  destined 
to  be  fully  recognised,  and  to  be  in  some  measure  availed  of  by  the  exer- 
cise of  engineering  skill  and  judicious  legislative  arrangements.  The 
Shannon  Commissioners  were  duly  incorporated,  and  plans  for  the  improve- 
ment of  the  river  were  submitted  to  Parliament  every  year  from  1 836  to 
1839,  inclusive.  The  entire  estimates  amounted  to  £510,750  15$.  9d.f 
and  the  money  awarded  for  compensation  to  mill  owners,  land  owners, 
proprietors  of  fishery  rights,  &c  reached  the  sum  of  £74,054  2s.  0|rf, 
The  Shannon  was  thus  not  only  brought  to  the  navigable  condition  already 
described,  but  communication  between  its  opposite  banks  was  further  facili- 
tated by  the  construction  of  several  noble  bridges ;  and  it  is  to  be  hoped 
that  the  prosecution  of  improvements  of  every  kind  of  which  the  naviga- 
tion of  the  river  has  been  the  object,  have  not  as  yet  been  altogether 
abandoned. 

From  this  short  sketch  of  the  history  of  inland  navigation  in  Ireland,  the 
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liberaHty  with  which  the  subject  was  entertained  by  the  Irish  Parliament  is  as 
remarkable  as  the  occasionally  injudicious  application  of  the  funds  so  amply 
provided.  Sums  comparatively  small  were  appropriated  for  the  improve- 
ment of  the  great  natural  lines  of  navigation,  while  far  moro  encourage- 
ment was  given  to  lines  entirely  artificial,  more  especially  to  the  two 
great  competing  canals  which  connect  Dublin  with  the  Shannon.  Thus 
the  general  interests  of  the  country  are  frequently  sacrificed  to  individuals 
or  corporations  who  may  exert  an  active  and  interested  personal  influence  on 
those  to  whom  the  conduct  of  public  affairs  happens  to  be  entrusted. 


Art.  II — Wright*  Stone  Drilling 


There  is  a  considerable  source 
of  wealth  in  Ireland,  which  has 
hitherto  been  almost  unproduc- 
tive^— namely,  the  varied  and 
extensive  beds  of  marble  which 
occur  throughout  the  country. 
If  proper  machinery  was  applied 
to  work  them,  and  afterwards 
to  fashion  them  into  chimney- 
pieces,  architectural  ornaments, 
&c.,  there  can  be  no  doubt  that 
a  large  and  lucrative  trade  would 
spring  up.  With  the  object  of 
directing  attention  to  this  sub- 
ject, we  shall  bring  under  the 
notice  of  our  readers  any  new 
machines  adapted  for  quarrying 
or  working  stone,  and  shall  ac- 
cordingly commence  with  a  de- 
scription of  an  American  ma- 
chine, lately  invented  by  William 
C.  Wright,  for  drilling  stones. 

The  nature  of  the  invention 
consists  in  a  certain  arrange- 
ment and  mode  of  operating 
two  sets  of  grippers,  whereby 
one  set  is  caused  to  grasp  and 
carry  np  the  drill  bar,  while  the 
other  set  slides  down  the  bar 
previous  to  renewing  their  grip, 
and  the  drill  bar  is  liberated 
from  both  pairs  of  grippers, 
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and  lot  fall  at  the  end  of  every  upward  movement  This  arrange- 
ment allows  the  drill  to  strike  two  blows  duriug  every  revolution  of  the 
driving  shaft,  and  saves  the  time  lost  in  raising  the  bar  when  ouly  oue 
set  of  grippers  is  employed,  as  one  set  is  always  raising  and  also  gripping 
the  bar,  except  during  the  short  interval  when  the  drill  bar  falls.  Fig.  I 
is  a  back  elevation  of  this  machine,  and  fig.  2  is  a  sectional  side  elevation, 
the  same  letters  referring  to  like  parts. 

A  A  are  two  wrought  iron  uprights,  which  are  secured  firmly  to  a  base, 
B,  of  cast  iron  or  timber,  and  are  stayed  by  a  cross  tie,  C,  near  the  top. 
At  about  the  middle  of  the  height  of  the  uprights  aro  secured  the  boxes, 
D  D,  which  form  the  bearings  of  the  horizontal  driving  shaft,  E,  which  is 
furnished  with  cranks,  by  which  rotary  motion  is  given  to  it.  At  the  top 
of  the  uprights  are  secured  the  boxes,  F  F,  which  form  the  bearings  of 
two  short  shafts,  G  Gl,  which  carry  each  sprocket  wheel,  H,  receiving 
rotary  motion  through  an  endless  chain,  I,  from  oue  of  two  sprocket 
wheels,  J  J,  on  the  driving  shaft.  The  two  shafts,  GG1,  stand  in  line, 
and  are  furnished  at  their  adjacent  ends  with  two  cranks,  K  Kl,  which 
stand  on  diametrically  opposite  sides  of  their  common  axis.  The  cranks 
are  furnished  with  wrists,  which  enter  slotted  heads,  L  L1,  at  the 
top  of  the  upright  rods,  M  M1,  whose  lower  ends  are  forked  to  carry  the 
grippers,  N  N1,  which  seize  the  drill  bar. 

The  drill  bar,  0,  is  parallel  with  the  uprights,  A  A,  and  is  placed  midway 
between  them,  being  fitted  to  work  in  two  guides,  one  of  which  is  in  the 
cross  tie,  C,  and  the  other  in  an  arm,  P,  below.  The  rods,  M  Ml,  which 
carry  the  grippers,  are  on  opposite  sides  of  and  nearly  close  to  the  drill 
bar,  and  they  work  in  guides  in  the  cross  tie  and  in  the  arras,  P  and  Q, 
below.  The  rod,  Ml,  is  much  longer  than  the  other  rod,  M,  as  the 
grippers  must  occupy  such  positions,  that  when  the  upper  set  have  de- 
scended, and  the  lower  set  ascended  simultaneously,  they  will  clear  each 
other.  The  nippers  are  of  a  form  substantially  like  some  of  the  nippers 
in  use  for  similar  purposes,  the  two  jaws  being  hinged  together  by  lugs, 
a  a,  on  opposite  sides  of  the  drill  bar,  and  each  jaw  being  suspended  on 
a  horizontal  pivot,  6,  at  the  end  of  one  prong  of  the  fork  on  the  rod.  The 
jaws  are  made  heavy  at  the  ends,  and  are  so  formed  that  their  weight 
makes  them  grip  the  drill  bar  when  they  hang  free,  but  that  when  the 
ends  are  raised  they  will  release  the  bar.  The  holes,  c  c  (fig.  2),  which 
receive  the  pivots,  6,  of  the  fork,  must  bo  elongated  in  order  to  allow  the 
grippers  the  necessary  motion  to  grip  and  release  the  bar.  At  the  back 
of  the  pivot,  b,  of  the  back  jaw  of  each  pair  of  nippers  is  a  shank,  a\ 
which  passes  through  one  of  two  slots,  e  e1,  in  a  light  upright  standard,  R, 
which  is  secured  to  the  base,  B,  behind  the  drill  bar. 

The  slots,  e  c1,  in  the  standard,  R,  are  of  such  length  that  they  will 
allow  the  shanks,  d  d 1 ,  of  the  nippers  to  move  in  them  as  the  nippers  arc 
raised  and  lowered  by  the  revolution  of  the  wrists  of  the  cranks  in  the 
slots,  L  L1,  at  the  top  of  the  rods,  M  M1,  but  that  each  shank  will  strike 
the  top  of  its  slot  just  before  the  grippers  arrive  at  the  top  of  their  upward 
stroke,  and  arrest  its  upward  movement,  after  which  the  continued  upward 
movement  of  the  grippcr  rod  causes  the  jaws  of  the  grippers  to  be  tilted 
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op,  and  thereby  opened  to  release  the  rod,  which  during  their  ascent  they 
have  gripped  and  carried  tip.  The  slots,  ee1,  are  both  straight  for  the 
greater  portion  of  their  length,  and  of  a  proper  width  for  the  shanks,  d  d1, 
to  pass  easily,  bat  tbey  are  both  curved  outward  on  one  side,  and  thus 
widened  from  a  short  distance  below  the  top  to  the  top,  and  on  the  oppo- 
site side  of  each  is  suspended  by  a  pivot,  A,  a  small  arm,  gy  whose  end 
rests  upon  a  pin,  i,  which  prevents  it  falling.  The  end  of  this  arm  is 
furnished  with  a  hand  or  angle  piece  which,  when  the  arm  rests  on  the 
pin,  iy  lies  across  the  slot  As  the  shank  of  the  grippers  arrives  opposite 
the  widened  part  of  the  slot,  it  comes  in  contact  with  the  hand  of  the  arm, 
g,  and  as  it  continues  ascending,  raises  the  hand,  which,  moving  in  an  arc, 
throws  the  shank  laterally  across  the  widened  part  of  the  slot.  The 
grippers  at  that  time  holding  the  drill  bar  continue  to  turn  it  until  tho 
shank  strikes  the  top  of  the  slot  and  causes  it  to  be  released. 

The  slot  in  the  heads,  L  L1,  of  the  gripper  rods  in  which  the  cranks 
work,  to  give  the  rods  a  reciprocating  motion,  consist  each  of  two  straight 
parts,  /  /,  one  a  little  above  the  other,  at  right  angles  to  the  rod  united  by 
a  step,  w,  which  is  of  tho  form  of  an  arc  described  with  the  radins  of  the 
crank.  The  arc-formed  step,  m,  descends  from  the  central  point  in  tho 
slot,  and  allows  the  crank  wrist,  after  having  raised  the  rod  to  the  highest 
position,  by  passing  along  the  long  straight  part  of  the  6lot,  to  move  in 
the  slot  for  some  distance  before  commencing  to  drive  it  downwards.  The 
object  of  this  is  to  leave  the  nippers,  which  have  raised  the  bar,  open, 
after  having  released  it,  for  a  sufficient  time  to  allow  it  to  fall.  There  are 
stop  pieces,  S  S1,  attached  to  the  front  of  the  standard,  R,  to  opeu  the 
grippers  which  have  descended,  and  thus  both  sets  of  grippers  are  opened 
when  the  bar  falls. 

Suppose  the  drill  bar  to  have  just  fallen  after  having  been  raised  by  the 
upper  set  of  grippers,  N,  (fig.  2).  The  wrist,  /,  of  the  crank,  K,  will  bo 
seen  in  fig.  2  to  be  moving  down  the  arc,  m,  of  the  slot  in  the  head,  L,  of 
the  gripper  rod,-  M,  consequently  the  rod  is  not  moving.  Both  sets  of 
grippers  are  open ;  the  upper  set  in  consequence  of  the  shank,  rf,  being 
depressed  by  the  top  of  the  slot,  e,  in  the  standard,  R,  and  the  lower  set 
in  consequence  of  the  jaws  being  tilted  by  the  stop,  S1,  in  the  lower  part 
of  the  said  standard.  As  the  motion  of  the  shafts  and  cranks  con- 
tinues, the  first  half  of  the  revolution  of  the  wrist  of  the  crank,  KJ,  will 
raise  the  gripper  rod  M1,  and  the  lower  set  of  grippers,  Nl,  and  as  soon 
as  the  said  grippers  are  raised  clear  of  the  stop,  S1,  the  jaws  will  fall  of 
their  own  weight  and  grasp  the  drill  bar,  M-hose  friction  and  weight  will 
draw  tbem  tight.  In  the  meantime  the  crank,  K,  after  its  wrist  passes 
down  the  arc  of  the  slot  in  the  head,  L,  drives  down  the  rod,  M,  and  the 
upper  set  of  grippers.  The  downward  motion  of  these  grippers  on  the  rod, 
and  the  upward  motion  of  the  rod  through  them,  both  tend  to  prevent 
their  gripping  the  rod,  so  they  slide  down  easily.  When  the  shank  of  the 
grippers,  N  *,  readies  the  hand  of  the  arm,  g,  they  raise  it,  and  in  ascending, 
this  band  turns  the  drill  bar,  by  forcing  the  shank  towards  the  widened  or 
recessed  part  of  the  slot,  e1,  where  it  remains  until  the  descent  of  the 
grippers.    When  the  shank,  dt  reaches  the  top  of  the  slot,  and  its  upward 
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progress  is  arrested,  the  grippers,  N*,  being  opened  allow  the  bar  to  fall. 
The  next  half  revolution  of  the  cranks  will  cause  the  wrist  of  the  crank, 
K,  to  raise  the  gripper  rod,  M,  and  grippers,  N,  which  will  raise  the  drill 
bar,  while  the  wrist  of  the  crank,  K1,  after  descending  the  arc,  to,  of  the 
slot  in  the  head  of  the  rod,  Ml,  will  force  down  the  grippers,  Nl.  Before 
either  pair  of  grippers  are  opened  after  raising  the  bar,  the  pair  which 
have  in  the  meantime  descended  are  also  opened  by  coming  in  contact 
with  one  of  the  stops,  S  S1,  on  the  standard,  R,  and  these  grippers  remain 
open  during  the  latter  part  of  their  downward  stroke,  and  the  early  part 
of  their  upward  stroke;  this  is  necessary  for  the  same  reason  that  the 
descent  of  the  nippers  which  have  raised  the  bar  is  for  a  time  arrested — 
viz.;  because  if  the  nippers  were  not  kept  open  and  clear  of  the  bar  during 
its  descent,  the  friction  of  the  bar  within  them  would  draw  them  tight. 
The  continued  operation  of  the  machine  is  but  a  repetition  of  that  described, 
every  revolution  of  the  driving  shaft  giving  two  strokes  to  the  drill  bar. 

There  are  three  sizes  of  these  machines;  No.  1  is  constructed  to  drill  a 
hole  7  inches  in  diameter  and  100  feet  deep;  No.  2,  from  2  to  3  inches 
in  diameter;  and  No.  3  is  a  small  machine  for  getting  out  blocks  of  granite, 
&c  It  is  a  simple  and  good  machine,  not  liable  to  get  out  of  order,  is 
easily  worked,  and  capable  of  drilling  all  kinds  of  stone — hard  granite  and 
soft  freestone.  It  is  capable  of  many  useful  applications  besides  making 
ordinary  quarrying  bores. — Scientific  American,  July  1. 


Art.  Ill — On  the  Cost  of  Cutting  Peat  and  Making  Peat  Charcoal 

in  France. 

The  cutting  of  turf  in  this  country  having  hitherto  been  entirely  in  the 
hands  of  the  agricultural  classes,  the  same  absence  of  all  accurate  nume- 
rical data,  which  was  so  characteristic  of  farm  management,  and,  we  regret 
to  say,  is  even  to  a  large  extent  still  so,  applies  equally  to  that  operation* 
So  much  is  this  the  case,  that  we  believe  it  would  be  nearly  impossible 
to  obtain  in  Ireland  any  reliable  information  upon  tho  weight  of  dry 
turf  which  a  given  number  of  cubic  feet  of  moist  peat  would  yield,  or 
the  cost  per  ton  at  which  turf  fuel  could  be  raised  in  any  grven  district 
This  absence  of  accurate  numerical  data  has  led  to  the  most  conflicting 
opinions  as  to  the  economy  of  peat  as  a  fuel  for  manufacturing  purposes, 
and  has  consequently  retarded  to  a  great  extent  its  employment.  In 
order  to  encourage  those  who  may  have  an  opportunity  to  supply  the  data 
to  which  we  allude,  we  shall  show  the  mode  in  which  a  French  proprietor 
understands  the  value  of  a  turf  bog,  by  the  following  statement  relative  to 
the  working  of  the  bogs  of  Mont  Cesar,  near  Liancourt,  the  property  of 
the  Marquis  de  VilJette,  for  which  we  are  indebted  to  the  kindness  of  Mr. 
Rees  Reace. 

The  stack  or  clamp  of  turf  at  Mont  Cesar  has  a  solid  content  of  a 
decastere  or  myriolkre  =  353*1661  cubic  feet.  It  is  4*3645  yards  long 
by  2*46067  yards  wide  at  the  base;  at  18  or  24  sods  high,  it  is  1*958539 
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yards;  and  when  thoroughly  dry,  measures  1*3670  yards  high — measured 
up  to  the  very  top.  It  has  a  superfices  of  8  metres  square  =  9*5682  square 
yards,  and  a  volume  of  10  steres  or  cubic  metres  =  353*1661  cubic  feet; 
that  is,  2*5  steres  per  metre  in  length,  or  80*730  cubic  feet  per  yard.  Such 
a  clamp  contains  on  an  average  12,000  sods  of  moulded  turf  (tourbe  mottle), 
or  8,000  sods  of  ordinary  or  slane  tnrf.  The  sod  of  slane  turf,  fresh  cnt, 
contains  3,800  centimetres  cube  =  231*9026  cubic  inches.   A  metre 

cube  (=  35*3166  cubic  feet)  of  bog  therefore  contains  k°00'00_0  =263*15 
v  6  3,800 

sods ;  the  clamp  of  turf  containing  a  decastere  is  therefore  the  produce  of 

30*4  cubic  metres,  or  3*04  decas  teres.    A  cubic  metro  of  bog  only  gives 

therefore  0*33  of  a  stere  of  dry  clamped  turf,  or,  in  other  words,  a  given 

volume  of  bog  cut  into  sods  will  give  about  one-third  of  its  volume  of 

clamped  turf.    This  is,  however,  not  the  whole  dimiuution  of  volume 

which  turf  sustains  in  drying;  the  real  loss  which  a  solid  mass  would 

suffer  would  be  from  three-fourths  to  four-fifths,  and  even  in  some  cases 

as  much  as  seven-eighths.  In  a  clamp  of  turf  the  spaces  between  the  sods 

make  up  the  difference. 

A  stock  of  1,000  such  stacks  or  clamps,  or  100,000  decisteres  or  hecto- 
litres =  353,166  cubic  feet,  or  13,080  cubic  yards,  each  decistere  = 
3-53166  cubic  feet,  wcighiug  from  30  to  40  kilogrammes  =  66*145  lbs. 
to  88*194  lbs.,  according  as  it  is  ordinary  or  bricked  turf,  is  the  produce 
of  l£  hectares  of  bog  (a  hectare  is  equal  to  1 1960  3335  square  yards), 
the  bog  being  2  metres  =  78*74  inches  deep.  It  is  considered  that  15 
turf-cutters  are  capable  of  producing  this  quantity  in  the  course  of  the 
season.  If  we  reduce  these  data  to  an  English  standard,  we  would  have, 
as  the  work  of  15  men  for  a  season,  13,080  cubic  yards  of  stacked  turf, 
each  weighing  from  512*5  lbs.  to  674-2  lbs.,  or  a  total  of  from  2992*6 
tons  to  3,936  8  tons;  8*1  acres  of  bog  1  yard  deep  would  yield  these 
quantities ;  and  1  acre  at  Mont  Cesar,  1  yard  deep,  would  yield  on  ave- 
rage 1,613  cubic  yards  of  damped  turf,  weighing  from  369  tons  to  485*4 
tons.  The  turf  here  spoken  is  of  superior  quality,  and  corresponds  in 
quality  to  the  black  turf  of  our  bogs.  An  acre  of  the  light  flow  peat  of 
our  bogs,  1  yard  deep,  would  not  yield,  according  to  these  data,  more  than 
from  140  to  150  tons  of  dry  turf;  and  of  our  ordinary  good  brown  turf, 
of  which  a  cubic  yard  generally  weighs  about  350  lbs,  not  more  than 
from  250  to  260  tons. 

The  cost  of  a  stack  of  ordinary  slane  turf,  containing  say  8,000  sods, 
and  having  a  cubic  content  of  one  decastere,  may  be  thus  estimated: 

Francs.  Franca. 
10-40 
455 
OoO 

—  15-45 
6-55 
2  00 
1G0 

  10-15 

25-60 


Cutting  ...  •  •  • 

Clamping,  inclusive  of  footing 
Thatching 

Rent  of  bog 
Straw  for  covering 
Boutin^  to  factory 


•  •  •  •  •  • 

•  •  •  «  •  • 

•  •  •  .  ♦  • 


•  •  • 
t  •  • 


Total 
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A  ton  of  dry  torf  delivered  at  a  factory  close  to  the  bog  would  then  cost, 
on  an  average,  8*67  francs,  or  7  shillings. 

Moulded  turf — that  is,  tnrf  made  somewhat  like  bricks  in  a  monld,  and 
corresponding  to  our  hand  turf — is  nsnally  made  in  smaller  sods  than 
slane  turf,  as  it  is  chiefly  used  for  making  charcoal  to  be  used  for  fuel. 
For  if  too  large  sods  were  used  they  would  be  more  liable  to  crumble  when 
charred.  Moulded  turf  being  also  denser  than  slane,  is  better  adapted  for 
making  charcoal  for  fuel,  which  requires  to  be  dense,  in  order  that  it  may 
bear  carriage.  A  stack  of  moulded  turf,  of  one  decastere  in  volume,  and 
containing  1 2,000  sods,  is  estimated  to  cost  as  follows : — 

Cutting,  including  spreading  and  first  footing:  ... 
Clamping 
Thatching 

20-80 

Rent  of  bog,  straw,  &c.        ...  ...  ...  ...  10-15 

Total      ...  ...  ...  ...       30  95 

This  would  be  7*86  francs  =  (is.  4d.  per  ton.* 

One  thousand  clamps  of  moulded  or  brick  turf  would  therefore  cost 
20,800  francs  (£832)  in  cutting  and  clamping,  and  10,160  francs  (£406) 
for  rent  of  bog,  &c.  This  quantity  supplies  two  sets  of  coke  ovens  for  one 
year,  each  set  consisting  of  4  brick  retorts,  set  in  pairs  opposite  each  other, 
with  the  chimney  iu  the  centre.  The  capacity  of  each  retort  is  166*55 
cubic  feet,  and  it  would  therefore  hold  very  nearly  2  tons  of  turf,  which  is 
charred  in  about  35  hours  on  an  average.  A  set  of  retorts  of  this  kind 
costs  about  10,000  francs,  or  £400. 

The  whole  of  the  turf  is  not,  however,  fit  for  making  charcoal,  as  one- 
fifth  would  be  too  small  to  put  into  the  retorts ;  it  is,  however,  useful  in  the 
factory  for  firing  the  retorts;  1,200  clamps  of  brick  turf  are  therefore 
required  in  order  to  produce  charcoal  equivalent  to  1,000  clamps;  and  in 
addition,  200  clamps  of  ordinary  slanc  turf  to  be  used  as  fuel  for  heating 
the  retorts.    The  cost  of  the  entire  turf  required  is  therefore: 

1,200  clamps  of  brick  turf  ...  ...  ...  ...  24,960 

200  of  ordinary  turf        ...  ...  ...  ...  3,090 

28,1 150 

Bog  rent,  &c.       ...  ...  ...  ..         ...  14,210 


Total  ...  ...  ...  42,2G0 

This  quantity  represents  nearly  the  entire  turf  of  2  hectares  of  bog 
2  metres  deep,  or  4*94  acres  6  feet  6*74  inches  deep,  and  would  bo  the 
work  of  about  21  cutters  for  the  season.  The  cost  of  converting  it  into 
charcoal  may  be  thus  estimated: 

1 8  charcoal  burners  at  1  -75  francs    ...         ...         ...  5,110 

One  as  foreman  at  15  francs  per  month  extra  180 

Total  ...  ...  ...  5,290 

*  Calculating  the  franc  at  9  69  pence 
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The  produce  is  considered  to  be,  on  an  average,  1 ,000,000  kilogrammes, 
or  in  round  numbers  1,000  tons  of  charcoal  fit  for  sale;  under  the  most 
favourable  circumstances,  that  is,  assuming  a  decisterc  to  weigh  40  kilo- 
grammes, or  a  cubic  yard,  674-2  lbs.,  and  that  £  of  the  peat  was  obtained 
as  charcoal,  the  produce,  without  deducting  dust,  waste,  &c,  would  be  a 
little  over  13,000  tons.  Taking  it  at  only  1,000  tons,  the  whole  expenses 
would  be  as  follows: 

1,400  clamps  of  turf          ...          ...          ...          ...  28,050 

Labour  in  converting  the  turf  into  charcoal     ...          ...  5,290 

Rent  of  bog,  &c.    ...          ..           ...          ...          ...  14,210 

Wear  and  tear  on  ovens  at  5  per  cent,  upon  20,000  francs  1,000 


48,550  francs, 


or  £1  19s.  2d.  per  ton.  If  we  suppose  the  produce  of  charcoal  to  be 
13,000  tons,  of  which  1000  would  be  fit  for  use  as  fuel,  and  300  as 
crumbled  charcoal  for  grinding,  to  be  employed  as  a  deodorizing  agent,  the 
average  cost  of  the  whole  would  be  only  £1  10s.  \d.  The  use  of  the 
waste  charcoal  for  this  purpose  will  therefore  be  a  great  benefit  to  charring 
establishments  like  that  of  Mont  Cesar. 

The  most  striking  feature  in  these  statements  is  the  large  sum  paid  as 
bog  rent.  While  bogs  averaging  24  to  30  feet  in  depth  are  lying  waste 
with  us,  a  hectare,  or  less  than  2\  statute  acres,  is  worth,  in  the  district 
of  Mont  Cesar,  5,000  francs,  or  £200;  and  the  surface,  or  spreading 
ground,  for  drying  the  turf,  brings  a  rent  of  50  francs,  and  yet  the  bogs 
of  that  district  aic  only  a  few  yards  in  depth. 

In  the  article  npon  peat  charcoal  in  No.  VII.  of  this  Journal,  for  July, 
1854,  we  estimated  the  cost  of  charring  at  Crouy-Sur-Ourcq  at  from  3s.  to 
4.». ;  in  East  r'riusland,  at  from  45.  to  5s. ;  at  Weierhammcr  in  Bavaria,  at 
As.  Z\d.\  and  at  the  Carolinen  Hiitte,  near  Achthal  in  Styria,  at  4$.  4(L  It 
is  interesting  to  find  that  the  cost  at  Mont  Cesar  does  not  materially  differ 
from  those  estimates:  supposing  the  produce  of  charcoal  to  be  1,000 
tons  only,  and  including  wear  and  tear  of  furnaces,  the  cost  would  be 
very  nearly  5s.  Id.    With  a  produce  of  13,000  tons  it  would  only  be 

At  the  charring  establishment  of  M.  Coron,  at  Dury,  near  Ham,  in  the 
department  of  Aisne,  the  cost  of  cutting  turf  is  as  follows: 

Slane  Turf. 

Cutting  1,000  sods  ...  ...  3  50  francs. 

Spreading  and  footing      ...  ...  100  „ 

Carriage  ...         ...  ...  1*00  „ 

Covering,  wear  and  tear  of  boats  ...  0*50  „ 

6*00  francs. 

Each  sod  measures  18  inches  long  and  4  inches  wide  and  thick,  and 
weighs  1,400  grammes;  so  that  one  ton  would  cost,  under  these  conditions, 
about  3s.  6d. 


T 
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Brick  turf  in  small  tods  for  Charcoal 

Cutting  per  1,000  sods      ...  ...  0-65 

Moulding           ...          ...  ...  0-05  „ 

Drying  and  clamping        ..  ...  0.25  „ 

Carriage,  inclusive  of  sacks,  Ac  ...  0  35  „ 

Thatching          ...          ...  ...  0*10  „ 

Wear  and  tear  of  tool*     ...  ...  0.20  „ 


2-50 

Turf  of  this  kind  is  cut  directly  oat  of  water  4  feet  deep;  each  sod 
measures  8  inches  in  length  and  4  inches  wide  and  thick,  and  weighs,  on 
an  average,  300  grammes.  A  ton  of  such  turf  would  therefore  cost 
6*.  lOd  nearly. 

Brick  turf  in  large  sods  for  domestic  purposes. 

Cutting  per  1,000  sods  ...  ...  1*15 

Moulding  ...  ...  ...  175 

Drying  and  clampiug  ...  ...  0*50 

Thutching  ...  ...  ...  015 

Carriage  ...  ...  ...  050 

Baskets  for  ditto  ...  ...  ...  O  lO 

Other  tools         ...  ...  ...  0  20 


M 
»» 
)" 
H 


4'3o  francs. 


Each  sod  weighs  800  grammes,  a  ton  of  such  peat  would  therefore  cost 
about  4s,  5^d,  A  hectare  is  supposed  to  yield  28,800,000  sods,  the  depth 
of  the  bog  being  5*30  metres,  or  17  feet  4*6  inches;  or  5  metres,  or  16 
feet  4  8  inches  of  good  turf,  exclusive  of  skraw  and  light  moss  peat.  A 
hectare  of  such  a  bog  is  considered  to  be  worth  25,000  francs,  or  £1,000! 

There  are  10  charring  furnaces  at  Dury,  but  as  we  have  no  data  as  to 
the  cost  of  charring,  we  shall  not  describe  them  further. 

Wo  hope  the  few  facts  which  we  have  brought  under  our  readers' 
notice,  will  show  them  the  importance  of  our  having  accurate  data  upon 
a  matter  of  such  immense  importance  to  this  country  as  our  peat  bogs,  and 
that  those  who  have  the  opportunity  will  be  induced  to  collect  all  the 
available  information  upon  the  subject  which  they  can. 


Art.  IV — Harradaifs  Tailors'  Cloth  Cutting  Machine. 

The  introduction  of  the  sewing  machine  having  commenced  a  revolution  in 
the  manufacture  of  garments,  it  seemed  as  if  only  one  other  invention  was 
necessary  to  complete  that  revolution — the  invention  of  a  cutting  machine, 
by  which  the  cloth  might  be  cut  with  a  rapidity  corresponding  to  that  with 
which  they  were  sewn.  This  desideratum  appears  to  have  been  fulfilled 
by  an  invention  of  John  Harraday,  of  New  York,  which  is  both  siroplo 
and  effective.   The  following  figure  represents  this  machine: — 
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Fig.  1. 


Upon  a  simple  frame,  A  A,  placed  above  a  table,  B,  is  secured  a  shaft, 
H,  near  the  top,  in  proper  bearings.  This  shaft  is  driven  by  a  band  from 
a  steam  engine,  or  the  machine  may  be  driven  by  hand.  On  one  end  of 
this  shaft  is  a  plate,  G,  which  has  a  number  of  holes  in  it.  In  one  of 
these  holes  is  inserted  a  pin,  «,  which  thus  connects  the  rod,  F,  with  tho 
plate,  G;  therefore,  as  the  shaft,  H,  revolves,  the  rod,  F,  will  have  a  reci- 
procating up-and-down  motion  imparted  to  it,  as  the  plate,  G,  thus  acts 
tho  part  of  a  crank,  and  the  different  holes  in  the  plate  and  rod,  F,  serve 
to  give  different  lengths  of  stroke  to  the  knife,  c1,  seenred  to  the  arm,  D, 
which  is  allowed  to  move  freely  up  and  down  in  the  hollow  stock,  C,  but 
by  a  feather  is  moved  round  when  desired,  by  tuming  tho  spindle,  E,  by 
the  hand- wheel,  E1,  which  gives  motion  to  the  bevel  pinions,  b  c.  Behind 
the  knife,  cl,  and  attached  to  the  stock,  is  a  bar  which  has  a  prouged 
foot,  S,  between  the  toes  of  which  the  knife  c1  plays.    This  prong  is  to 
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keep  the  cloth,  while  undergoing  cutting,  from  being  lifted  np  by  the 
action  of  the  knife,  and  is  therefore  stationary.  R  represents  a  pile  of 
cloth  being  cut  into  one  side  of  a  vest  pattern. 

The  knife  is  of  peculiar  construction,  and  so  is  that  portion  of  the  table 
around  which  it  plays.  The  lower  end  of  the  knife  is  a  thin,  narrow  metal 
rod,  p  (fig.  3) ;  it  plays  through  a  hole  in  the  table,  and  down  through 
the  centre  of  the  pinion,  A,  on  the  under  side  of  table,  B.  The  pinion  is 
hollow,  and  has  an  opening  for  p  to  pass  through  it.  J  is  a  small  circular 
plate  or  disk  inserted  into  another  rebate  plate,  I,  in  the  table.  [The  left 
side  of  this  plate  is  not  distinctly  shown  in  the  figure].  The  plate,  J,  is 
cast  in  one  piece  with  pinion,  h,  and  moves  round  with  it.  K  is  a  small 
piece  inserted  at  one  side  of  plate,  J,  and  secured  with  a  screw,  and  answers 
for  a  cap. 

It  will  easily  be  understood  that  when  the  cloth,  R,  say  twenty  plies  of 
it,  is  laid  upon  the  table,  B,  and  the  top  piece  chalked  out  for  a  certain 
piece  of  garment  to  be  cut  (all  the  pieces  of  the  same  size,  like  one  side  of 
a  vest),  that  the  reciprocating  action  of  the  knife  will  cut  straight  forward  by 
pressing  the  cloth  toward  the  knife;  this  action  of  the  knife  will  be  easily 
understood,  but  when  an  angle  is  to  be  formed,  a  sharp  corner  to  be  turned, 
how  is  this  to  be  done?  Simply  by  turning  round  the  disk  plate,  J,  in 
the  table,  and  the  knife,  c1,  simultaneously,  to  cut  on  the  new  line.  By 
turning  the  hand- wheel,  E1,  the  wheels,  /,  n,  m,  turn  the  spindle,  K, 
which  turns  pinion,  A,  and  the  plate,  J,  and  at  the  same  time  the  spindle, 
E,  moves  the  pinions  c  6,  which  turns  the  cutting  knife,  c1,  and  the  hold- 
down,  S,  all  together.  It  is  also  necessary  that  the  knife  should  turn  in 
the  smallest  possible  space,  like  a  point.  This  is  done  by  the  knife  being 
held  up  stationary  while  it  is  being  turned  above  the  cloth,  and  only  the 
narrow  thin  gnide  rod,  p,  suffered  to  turn  the  cloth.  The  knife  therefore 
is  arrested  and  held  suspended  at  the  highest  poiut  of  the  stroke  by  a 
peculiar  spring-brake  in  the  part  above  crank  plate,  G;  a  pin  being  in- 
serted into  the  periphery  of  said  plate,  which  is  caught  between  projec- 
tions of  the  brake.  [These  arc  not  shown  in  the  figure,  but  are  important 
devices  for  the  perfect  action  of  the  machine.]  U  is  the  clutch  lever  for 
throwing  the  clutch  collar  and  plate,  G  T,  in  and  out  of  gear  with  the 
driving  shaft,  II.  It  is  placed  conveniently  for  the  operator,  so  as  to 
throw  the  cutting  rod  out  of  gear  and  motion  instantaneously. 

In  the  slot  in  the  plate,  J,  through  which  the  cutting  knife  plays,  there 
is  a  metal  edge  at  the  one  side  (bearing  against  the  knife),  aud  a  small  flat 
spring  on  the  other  side ;  these  prevent  the  cloth  from  being  pushed  or 
dragged  down  by  the  knife  while  cutting.  By  having  the  number  of  plies 
of  cloth,  R,  set  on  the  table  as  we  have  described,  and  as  shown,  twenty 
or  more  similar  pieces  for  different  garments,  vests,  or  pants,  &c  can  be 
cut  out  at  one  operation.  With  this  machine  the  inventor,  Mr.  Harraday, 
who  is  a  practical  tailor,  can  cut  out  500  pairs  of  pantaloons  in  one  day, 
and  with  more  practice  he  has  no  doubt  of  being  able  to  cnt  1000  pairs 
in  the  same  time.  The  advantage  of  this  machine  lies  in  cutting  so  many 
pieces  of  the  same  pattern  at  one  time;  it  can  cut  on  any  line,  straight  or 
curved,  and  is  altogether  a  most  useful  and  ingenious  machine. — Scientific 
American,  July  22. 


1854.] 


Action  of  Sea  Water  on  Cements. 


269 


Art.  V — Resume'  of  Researches  on  the  Resistance  offered  by  Hydraulic 
Limes  and  Cements  to  the  Destructive  Action  of  Sea  Water.  By 
MM.  Malaguti  and  Durocher.  (Comptes  Rendus  de  l'Academic 
des  Sciences,  24th  July,  1854.) 

For  several  years  past  the  attention  of  scientific  men  and  of  engineers  has 
been  occupied  with  tho  question  of  the  destructive  action  exercised  by  sea 
water  upon  hydraulic  mortars.  M.  Vicat,  in  seeking  to  explain  this  disas- 
trous phenomenon,  has  shown  that  the  sea  water  acts  by  its  tendency  to 
dissolve  tho  lime  of  the  mortars,  which  is  then  replaced  by  magnesia;  but 
hitherto  no  efficacious  means  have  been  pointed  out  to  prevent  or  neu- 
tralize this  dissolving  influence.  We  only  know,  in  general,  that  the 
strongest  hydraulic  mortars,  the  cements  or  mixtures  of  lime  and  puzzo- 
lanas,  which  have  set  the  most  rapidly,  are  those  which  appear  to  best 
resist  these  causes  of  decomposition.  Nevertheless,  even  amongst  mortars 
and  cements  which  set  with  equal  rapidity,  and  are  of  nearly  equal  strength, 
it  will  be  found  that  some  possess  very  different  powers  of  resistance,  with- 
out its  being  possible  a  priori  to  distinguish,  either  by  analysis  or  a  quick 
trial,  those  on  the  stability  of  which  complete  confidence  may  be  reposed. 

In  this  state  of  uncertainty,  we  thought  that,  by  the  study  of  the 
cements  which  resist  the  decomposing  action  of  6ea  water,  conjointly  with 
analyses  of  the  hydraulic  limes  and  cements  incapable  of  withstanding  its 
action,  as  well  as  of  the  products  of  the  resulting  decomposition,  it  might 
be  possible  to  throw  some  light  upon  this  question,  whose  difficulty  is 
equal  to  its  importance. 

The  samples,  16  in  number,  upon  which  we  experimented,  were  the 
hydraulic  limes  of  Paviers  and  of  Doue,  and  the  mortars  made  from  them, 
Boulogne,  Portland,  Pouilly,  Vassy,  and  Parker's  cements.  We  are  in- 
debted for  them  to  the  kindness  of  those  skilful  engineers  of  the  Ponts  et 
Chausse'es,  MM.  Jebuvier,  Watier,  and  Bellanger,  to  whom  we  desire  to 
express  our  thanks. 

The  mode  which  we  have  followed  in  our  researches  consisted  in  exa- 
mining the  modifications  which  were  produced  in  the  proportions  of  the 
different  elements,  in  comparing  the  compositions  of  the  substances  plunged 
in  sea  water,  with  that  of  similar  substances  which  were  not  immersed. 
But  as  we  bad  no  samples  of  mortars  of  lime  and  sand  which  had  set 
under  fresh  water,  to  compare  with  those  immersed  in  sea  water,  the 
examination  of  the  latter  could  only  be  made  by  comparing  their  composi- 
tion with  that  of  the  lime  employed  in  their  preparation.  In  these  com- 
parisons we  had  to  deduct  the  sand,  and  to  reduce  the  compositions  found 
for  the  mortar,  to  those  which  they  would  have  had  if  no  sand  had  been 
used.  We  shall  not  detail  here  all  the  results  which  the  discussion  of  our 
analyses  revealed  to  us,  and  which  are  recorded  in  our  complete  memoir; 
we  shall  merely  direct  attention  to  the  most  prominent  ones,  which  prove 
how  complicated  these  phenomena  of  decomposition  are. 

Two  cylinders  of  the  hydraulic  lime  of  Paviers  were  immersed,  under 
similar  conditions,  in  sea  water  during  eighteen  months.    One  of  them  lost 
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an  enormous  quantity  of  lime  and  gained  very  little  magnesia;  bnt  to 
compensate  for  this,  it  fixed  a  quantity  of  carbonic  acid  almost  sufficient 
to  saturate  the  two  earthy  bases.  An  appreciable  quantity  of  silicic  acid 
was  carried  off  with  a  little  alumina.  It  appeared  that  a  hydrated  silicate 
of  alumina  was  separated  from  the  mortar  at  the  same  time  with  the  lime, 
whilst  carbonic  acid  was  substituted  for  the  constituents  which  disappeared. 
The  alteration  of  the  other  cylinder  was  not  so  considerable ;  the  loss  in 
lime,  and  the  gain  in  carbonic  acid,  were  not  so  great;  bat,  on  the  other 
hand,  the  quantity  of  magnesia  substituted  for  the  lime  was  double,  and  a 
little  more  silicate  of  alumiua  was  abstracted.  The  same  phenomeua  were 
observed  with  a  mortar  made  with  this  lime. 

Two  prisms  of  this  mortar  were  immersed  during  eighteen  months  in 
sea  water.  One  of  these  prisms  had  no  appearance  of  a  well-marked 
alteration,  whilst  the  secoud  was  in  a  very  advanced  stage  of  decomposi- 
tion. It  was  found  that  some  lime  had,  nevertheless,  been  eliminated, 
that  a  considerable  proportion  of  carbonic  acid  bad  been  fixed,  aud  that 
the  proportions  of  magnesia,  silica,  and  alumina,  had  not  undergone  an 
appreciable  change.  The  prism  in  which  the  alteration  was  considerably 
advanced  bad  undergone  a  true  transformation  in  respect  to  its  composi- 
tion. A  considerable  quantity  of  limo  was  replaced  by  more  than  an 
equivalent  quantity  of  magnesia,  and  the  carbonic  acid  had  not  sensibly 
changed;  on  the  other  hand,  the  silica  and  alumina  had  appreciably 
augmented. 

Are  we  to  seek  for  an  explanation  of  these  so  different  resnlts  in  the 
non -homogeneity  of  the  the  hydraulic  lime  which  had  served  to  make  the 
experiments?  We  may  remark  that,  in  the  deposit  of  Paviers,  the  different 
beds  of  hydraulic  limestone  have  not  the  same  composition.  The  alteration 
which  the  mortar  produced  from  the  lime  of  Doue  underwent,  consisted  in 
the  loss  of  a  considerable  quantity  of  lime,  without  the  substitution  of 
magnesia,  and  by  the  fixation  of  a  great  quantity  of  carbonic  acid. 

With  regard  to  the  alterations  of  cements,  that  of  Boulogne,  previously 
moistened  with  fresh  water,  began  to  crack  after  an  immersion  of  eight 
months  in  sea  water;  nevertheless,  its  chemical  composition  did  not  sen- 
sibly change.  It  was  quite  different  with  Portland  cement,  which  cracked 
in  every  direction  under  the  action  of  sea  water,  fixed  as  much  carbonic 
acid  as  it  contained  in  its  normal  state,  and,  finally,  it  had  lost  a  little 
lime,  which  was  substituted  by  a  very  small  quantity  of  magnesia.  Lastly, 
a  mortar  prepared  with  oue  volume  of  Portland  cement,  aud  two  volumes 
of  quartzose  sand,  immersed  during  a  year  in  sea  water,  exhibited  no  trace 
of  alteration,  unless  it  gained  some  carbonic  acid. 

In  fine,  the  facts  which  we  have  brought  forward,  and  all  those  which 
are  detailed  in  our  memoir,  prove  that  the  decomposition  of  limes,  cements, 
and  mortars  by  sea  water,  do  not  constantly  take  place  iu  the  same 
manuer;  the  substitution  of  magnesia  for  lime  takes  place  sometimes,  but 
not  always,  aud  as  it  is  accompanied  by  the  addition  of  carbonic  acid,  tho 
altered  mortar  consists  of  a  hydro-silicate  of  alumina,  and  of  a  double  car- 
bonate, which  tends  to  approach  dolomite  in  composition.  But  there  are 
cases  where  the  lime  disappears  without  the  introduction  of  magnesia,  and 
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the  phenomena  appears  then  to  occur  as  if  it  had  been  produced  in  water 
free  from  salt,  bat  charged  with  carbonic  acid.  Farther,  in  the  alteration 
effected  in  mortars  moderately  hydraulic,  there  is  a  division  of  the  consti- 
tuents of  the  mortar  into  two  compounds,  the  one  rich  in  earthy  carbonates, 
the  other  rich  in  alumina,  coming  to  the  surface  and  forming  a  snowy 
deposit,  which  the  waves  remove.  This  partition  is  not  effected,  or  at  least 
it  only  takes  place  very  slowly,  in  the  very  hard  and  rapidly  setting 
cements  or  mortars.  The  alteration  which  is  produced  in  the  latter  con- 
sists in  a  simple  cracking  of  tho  mass,  and  in  the  disappearance  of  a  small 
quantity  of  lime,  with  or  without  its  being  substituted  by  magnesia,  and  in 
both  cases  there  is  a  tendency  to  diminish  in  volume,  whence  results  the 
cracking  of  the  mass. 

It  only  remains  for  us  to  speak  of  those  cements  which  are  considered  to 
best  withstand  the  action  of  sea  water.  Hitherto  the  cements  of  Pouilly, 
Vassy,  and  Parker  have  been  looked  upon  as  the  most  stable.  A  circum- 
stance struck  us  in  the  analysis  of  these  three  cements:  it  is,  that  they  are 
very  rich  in  oxide  of  iron,  and  that  that  of  Parker,  which  is  the  best  resist- 
ing, is  exactly  the  richest.  We  have,  in  fact,  found  7  per  cent,  of  oxide 
of  iron  in  the  cements  of  Pouilly  and  Vassy,  and  nearly  1 4  per  cent,  in 
that  of  Parker.  Hence  we  have  been  led  to  consider  whether  the  presence 
of  oxide  of  iron  docs  not  powerfully  contribute  to  give  to  those  cements 
the  property  of  resisting  the  decomposing  influence  of  sea  water.  In 
order  to  justify  this  opinion,  it  became  necessary  to  iustitute  experimental 
researches,  by  making  ferruginous  cements  and  exposing  them  to  the 
action  of  sea  water.  But  before  doing  so,  we  had  to  ascertain  whether 
oxide  of  iron  contained  in  cements  and  mortars  did  not  behave  as  an  inert 
substance.  Thus  we  had  to  examine  how  far  this  oxide  was  capable  of 
forming,  in  the  humid  way,  combinations  with  lime.  With  this  object  in 
view  we  formed  directly  kinds  of  pazzolanas,  by  making  mixtures  of  silica 
and  a  little  lime  with  alumina  and  oxide  of  iron,  and  then  studied  the 
action  of  lime  water  on  these  mixtures,  previously  heated  to  a  dull  redness. 
After  immersion  for  some  time  these  substances  augmented  in  volume,  and 
possessed  the  most  remarkable  characters.  Each  of  them  divided  itself  into 
two  distinct  compounds,  one  of  which  attached  itself  to  the  bottom  of  the 
flask,  and  had  gained  considerable  cohesion  and  adherence ;  whilst  the  other 
assumed  a  flocculent  aspect;  it  swelled  out  more  and  more,  and  rose  to 
about  15  or  16  centimetres  above  the  bottom.  In  analysing  these  different 
compounds,  we  have  found  that  the  quantity  of  lime  precipitated  is  inde- 
pendent of  the  presence  of  alumina,  whilst  it  is  augmented  by  the  presence 
of  oxide  of  iron.  Further,  we  have  recognised  that  the  flocculent  com- 
pound was  the  richest  in  alumina,  and  that  the  concreted  deposit  was 
richest  in  oxide  of  iron. 

These  syuthetical  experiments  having  apparently  demonstrated  that 
oxide  of  iron  is  not  an  inert  constituent  of  hydraulic  cements,  we  believe 
that  we  may  conclude  that  the  presence  of  this  oxide  would  contribute  to 
give  stability  to  mortars  and  cements  immersed  in  sea  water.  It  remains, 
in  fact,  to  be  ascertained  whether  cements  or  artificial  hydraulic  limes, 
formed  by  the  addition  of  limo  to  ferruginous  clays,  or  mixtures  of  clay 
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with  hydrated  peroxide  of  iron,  or  even  mixtures  of  clay  and  substances 
capable  of  generating  oxide  of  iron,  will  not  be  attacked  by  sea  water. 
But  these  experiments  require  a  considerable  time,  and  in  the  meantime  it 
may  be  useful  to  give  publicity  to  the  results  which  we  have  obtained,  as 
they  may  be  useful  to  those  engaged  in  the  construction  of  hydraulic  works, 
and  further,  because  it  is  of  the  greatest  importance  that  they  should  be 
verified  by  experience.  Whatever  may  be  the  future  value  which  the 
test  of  experience  may  reserve  to  our  inductions,  two  facts  have  at  all 
events  been  well  established: 

1 .  Those  cements  which  are  reported  as  the  best  for  resisting  the  de- 
structive action  of  sea  water  always  contain  a  notable  quantity  of  peroxide 
of  iron. 

2.  Certain  combinations  of  silica,  alumina,  and  lime,  give,  under  other- 
wise similar  couditious,  very  different  reactions,  according  as  they  are  defi- 
cient in,  or  contain  large  quantities  of  oxide  of  iron. 


Art.  VI. — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  <yc,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  Arts. 

MIXINO,  METALLURGY,  ETC. 

Montignys  Chronometrical  Anemometer  for  currents  of  Air  in  the  Galleries  of 
Mines. — The  Society  of  Sciences,  Arts,  and  Literatuic  of  Hainault,  lately  proposed 
the  following  subject  of  inquiry: — " To  discover  an  exact  method  of  registering 
continuously,  or  at  intervals  extremely  short,  the  velocity  of  air,  especially  in  the 
shaft  or  gallery  of  a  mine,  during  at  least  twelve  consecutive  hours."  1'rofessor 
Montigny,  of  Namur,  has  accordingly  produced  an  instrument  intended  to  fulfil 
these  conditions.  It  consists  chiefly  of  a  clock  indicating  the  hour,  minute,  and 
second.  The  pendulum  is  al>out  one  metre  in  leugth,  and  the  whole  is  placed  in 
au  airtight  box.  The  axis  of  rotation  of  the  pendulum  is  prolonged  beyond  the 
box,  and  has  attached  to  it  a  lever  at  right  angles  to  the  pendulum  At  the  ex- 
tremity of  this  lever  is  a  flat  rectangular  disk,  perpendicular  to  the  lever,  and 
consequently  parallel  to  the  pendulum  rod.  A  counterpoise  is  attached  to  the 
axis  withiu  the  box,  so  as  to  enable  the  whole  apparatus  to  be  in  equilibrium, 
when  not  subjected  to  the  action  of  currents.  When  the  pendulum  is  vertical, 
the  lever  carrying  the  disk  is  horizontal,  from  which  position  it  deviates  more  or 
less  proportionally  to  the  arcs  of  oscillation  of  the  pendulum. 

In  order  to  ascertain  the  normal  working  condition  of  the  instrument,  it  is  first 
net  going  in  still  air,  and  its  rate  is  compared  to  that  of  a  chronometer,  care  being 
taken  to  adjust  the  different  mechauica)  arrangements,  so  as  ultimately  to  estab- 
lish an  exact  synchronism  between  the  anemometer  and  the  chronometer. 

This  being  effected,  the  instrument  may  be  placed  in  a  horizontal  current,  with 
the  flat  disk  perpendicular  to  the  direction  of  the  current.  The  pressure  thus  re- 
ceived by  the  disk  will  evidently  be  transmitted  to  the  pendulum,  and  will  thus 
tend  to  diminish  the  time  of  each  oscillation.  This  follows  because  the  entire 
pressure  on  the  disk  can  be  decomposed  into  two,  one  tangent  to  the  arc  described 
by  the  centre  of  the  disk,  the  other  in  the  direction  of  the  lever.  The  tangential 
force  tends  to  render  the  lever  horizontal,  consequently  the  pendulum,  vertical, 
and  it  is  thus  an  additional  force  added  to  those  which,  'in  the  normal  condition  of 
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a  pendulnm,  always  tend  to  bring  it  into  a  vertical  position.  After  a  certain 
time,  the  anemometer  must  show  a  sensible  advance  in  comparison  to  the  chro- 
nometer, by  which  it  was  originally  set. 

The  relation  between  the  advance,  a,  of  the  anemometer  over  the  chronometer, 
after  a  certain  time,  t,  during  which  the  velocity,  t\  of  the  current  is  for  sim- 
plicity supposed  constant,  will  be  given  by  the  formula, 

T-fv(»i  +  ?)-»?V(i+»t) 

if  it  be  admitted  that  for  velocities  less  than  10  metres,  £12  feet  9  inches,]  the 
pressure  of  a  current  of  air  against  the  plate,  and  perpendicular  to  its  direction, 
is  proportional  to  the  square  of  the  velocity,  q  is  a  numerical  co-efficient  depend- 
ing  on  the  area  of  the  disk,  the  length  of  the  lever,  the  weight  of  the  oscillating 
part  of  ihc  apparatus,  and  on  the  tension  and  temperature  of  the  air.  By  the 
aid  of  this  formula  a  table  has  been  calculated,  showing  the  velocity  of  a  current 
of  air  corresponding  to  an  advance  of  from  one  to  live  seconds,  during  periods 
ranging  from  five  minutes  to  half-an-hour. 

This  anemometer  seems  to  be  founded  on  a  principle  in  some  respects  new,  and 
to  present  an  advantage  not  always  found  in  those  generally  in  use,  namely,  of 
being  immediately  affected  by  uny  sudden  change  in  the  velocity  of  the  air.  It 
certainly  possesses  this  advantage,  when  compared  to  the  wind  vaue  rotating 
anemometers,  which,  after  receiving  a  certain  velocity  from  the  impressed  forces, 
cannot  readily  lose  their  momentum,  and  change  their  motions  when  the  forces 
have  lessened.  It  is  recommended  that,  when  used  in  a  mine,  this  anemometer 
should  be  placed  in  a  niche,  hollowed  in  the  sides  of  the  shaft  or  gallery,  so  that 
nothing  would  be  left  exposed  except  the  disk.  If  the  gallery  should  not  be 
horizontal,  the  disk  should  be  suitably  inclined ;  if  the  instrument  is  placed  in  a 
vertical  shaft,  the  disk  should  be  placed  in  a  horizontal  position,  and  as  a  general 
rule,  the  plane  of  the  disk  should  be  perpendicular  to  the  axis  of  the  air  passage, 
in  which  the  anemometer  is  to  work. 

MACHINERY,  MANUFACTURING  TOOLS,  AND  INSTRUMENTS  IN  GENERAL. 

Luttgem' new  differential  Governor  for  Steam  Engines — The  exertions  which 
engineers  have  been  recently  making,  in  order  to  produce  greater  uniformity  in 
the  action  of  steam  engines,  is  a  natural  result  of  the  delicate  and  important 
applications  to  which  steam-power  is  now  applied.  For  this  object,  several  in- 
genious methods  have  been  devised,  some  entirely  dispensing  with  the  original 
governor  invented  by  Watt  and  others,  rather  improving  its  application,  so  as  to 
render  its  action  more  continuous  and  regular.  This  seems  to  be  the  nature  of 
the  improvement  proposed  by  M.  Luttgcns  of  New  York,  of  which  we  present  a 
brief  notice.  In  this  regulatiug  apparatus,  the  connecting  rod  of  the  stop  for 
shutting  off  steam,  is  set  going  by  an  eccentric,  which  is  capable  of  varying  its 
eccentricity  according  to  the  action  of  the  governor. 

The  regulating  portion  of  this  apparatus  is  applied  to  the  principal  axis,  which 
is  turned  by  the  maiu  crank.  On  this  principal  axle  a  pulley  is  fixed,  over 
which  a  strap  passes,  that  embraces  another,  which  is  fastened  on  a  small  axle 
placed  above,  and  parallel  to  the  principal  axle.  The  small  axle  has  a  bevel 
wheel  which  moves  on  another  fixed  to  the  vertical  rod  of  a  conical  pendulum, 
this  rod  turning  in  a  socket  and  collar  fixed  on  the  framework,  which  also  sup- 
ports the  gudgeons  in  which  the  axle  turns.  Lastly,  a  pulley  of  greater  diameter 
than  the  first  is  attached  to  the  small  axle,  and  from  which  proceeds  a  strap,  that 
sets  the  whole  regulating  machinery  in  motion. 

With  the  ordinary  governor,  when  the  vclocitv  changes,  the  balls  rise  or  fall, 
thus  closing  or  opening  the  throttle  valve,  'f'he  motion  of  the  engine  is  thus 
brought  back  to  its  normal  state  ;  but  the  balls  return  very  soon  to  their  former 
position,  and  the  advantage  is  thus  only  temporary.  This  defect  seems  to  be  ab- 
sent in  the  arrangement  of  M.  Luttgcns,  because  the  adjustment  of  the  eccentric 
to  a  variation  of  velocity  docs  not  cease  until  the  balls  have  occupied  their 
proper  position  in  a  gradual  and  continuous  manner. 
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Improved  Windmill. — Daniel  Halladay,  of  Ellington,  Connecticut,  claims  an 
improvement  in  windmills.  This  consists  in  the  attachment  of  wings  or  sails  to 
rotary  movable  spindles  furnished  with  levers;  these  levers  are  also  attached  to  a 
head  which  rotates  with  the  sails  upon  the  same  shaft.  Another  lever  is  attached 
to  the  head.  This  is  connected  to  a  governor  which  slides  the  head  upon  the  shaft, 
so  as  to  cause  the  lever  to  turn  the  wings  or  sails.  The  necessary  resisting  surface 
being  thus  presented  to  the  wind,  a  uniformity  of  velocity  is  attained.  The  proper 
regulation  of  the  obliquity  of  the  sails,  so  as  to  adapt  them  to  the  varying  motive 
force  of  the  atmosphere,  "is  represented  by  the  inventor  to  l>c  thus  secured,  without 
difficulty,  to  a  degree  which  renders  his  mill  more  constantly  available  than  those 
hitherto  employed. — Scientific  American.  July  2U/A. 

Improved  Stone-dressing  Machine. — Mr.  Charles  T.  Porter,  of  New  York,  has 
taken  out  a  patent  in  these  countries,  for  an  improvement  in  machinery  for  dressing 
stone,  from  the  use  of  which  certain  advantages  are  promised  to  those  engaged  in 
that  important  and  extensive  business.  In  a  late  invention  the  adjustment  of  the 
ways  at  the  desired  angles  and  the  maintenance  of  the  proper  relations  between 
the  rest,  the  hammer,  and  the  toolstock,  are  provided  for  by  the  employment  of  a 
cylindrical  rest,  and  further  by  giving  a  concavity  to  the  toolstock  whereby  it  is 
fitted  to  the  cylinder  and  pivoting  the  ways  to  the  rest.  Mr.  Porter  professes  to 
have  rendered  this  cylindrical  arrangement  unnecessary,  thereby  simplifying  the 
desired  process  and  lessening  the  cost  of  machinery,  and  to  have  attained  other 
desirable  ends.  Among  these  he  specifics  the  accomplishment  of  a  more  rigid 
connection  between  the  ways  ami  the  rest,  whereby  much  racking  and  disarrange- 
ment is  obviated.  The  rest  and  ways,  which  constitute  a  sort  of  frame,  are  fur- 
nished with  journals  fitting  to  suitable  boxes  in  the  main  framing,  and  these  journals 
serve  as  pivots  upon  which  the  rests  and  the  ways  swing  together  in  such  a  manner 
as  allows  of  their  adjustment  as  the  altered  motion  of  the  hammer  requires  from 
time  to  time,  in  order  to  secure  the  desired  angle  of  cut  or  dressing. — Scientific 
American,  July  2i)th. 

Music  Printing  Press. — The  printing  of  pieces  of  music  from  plates  has 
hitherto  been  performed  like  all  copperplate  printing  by  hand.  That  is,  the  ink 
is  first  rubl>ed  on  the  plate  by  a  roller,  then  wiped  oil  by  a  cloth,  so  as  to  remove 
all  the  ink  from  the  surface,  and  leaving  only  the  cavities  of  the  plate  tilled. 
James  F.  Stnrret,  of  New  York,  has  invented  a  press  for  printing  music  by 
power.  The  plate  is  wiped  by  a  revolving  cloth,  and  the  bed  for  carrying  it 
round  under  the  impressing  cylinder,  although  secured  to  a  central  rotary  shaft, 
is  so  arranged  as  to  carry  the  plate  in  a  straight  line,  while  the  impression  is 
being  made.  The  receiving  table  has  a  peculiar  motion ;  it  rises  and  falls  with 
the  weight  of  the  copies  received,  and  vibrates  so  us  to  receive  the  little  page  copies 
at  one  side,  then  comes  round  aud  receives  the  printed  music  on  the  other  side. 
The  press  is  very  ingeniously  constructed,  and  calculated  to  save  an  immense 
amount  of  labour. — Scientific  American. 

Dodge's  Pump  Valve. — The  annexed  engraving  represents 
an  improvement  in  pump  valves,  the  invention  of  Nehemiah 
Dodge,  of  New  York,  which  appears  to  possess  considerable 
merit,  especially  for  use  on  shipboard,  where  it  is  of  the 
greatest  importance  to  have  pumps  which  can  be  relied  upon 
in  an  emergency. 

The  upper  part  of  the  valve  A  is  arched  and  hinged  at 
B  ;  consequently,  when  the  valve  is  open,  as  shown  in  the 
cut,  the  liquid  presses  upwards  without  any  obstruction 
whatever.  When  the  valve  A  fulls,  it  shuts  upon  F,  render- 
ing leakage  almost  impossible.  The  edges  F  are  liued  with 
India  rubber  or  other  suitable  packing  substance.  It  is  a 
well  known  fact  that  the  centres  of  liquids  passing  through 
conduits  or  pipes,  have  a  greater  velocity  than  their  outer 
surfaces,  and  that  any  projection  which  interrupts  the  free 
course  of  the  moving  liquid,  forms  an  eddy  which  is  likely 
to  retain  foreign  substances.  Pumps  furnished  with  the 
valves  here  shown  are  free  from  such  objections. 
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In  common  ship  pumps,  where  clapper  valves  are  employed,  that  portion  of  the 
pipe  in  which  the  piston  moves,  is  made  larger  than  the  supply  pipe.  A  vacuum 
is  thus  produced  in  a  chamber  of  larger  dimensions  than  the  diameter  of  tho 
supply  pipe.  It  is  found  in  ordinary  practice,  that  if  the  piston  is  suddenly 
raised,  the  water,  owing  to  the  contraction  of  the  supply  pipe,  cannot  rush  in  to 
fill  the  vacuum  fast  enough  to  keep  pace  with  the  ascending  piston ;  consequently 
there  is  a  return  pull  or  tendency  in  the  piston  to  rly  back.  Sailors  arc  sensible 
of  this ;  and  so,  in  pumping  vessels,  they  have  a  habit  of  holding  down  the  break 
for  a  moment  at  the  end  of  each  stroke ;  they  say  it  brings  more  water.  This  is 
true.  By  holding  down  the  break,  the  water  has  time  to  rush  up  and  fill  the 
vacuum,  which  would  l»c  destroyed  were  the  piston  allowed  to  return.  Evidently 
there  is  a  loss  of  power,  or  what  is  equivalent,  of  tunc,  which  could  not  exist  to  so 
great  a  degree  if  the  pump  pipe  were  of  uniform  dimensions  throughout.  By 
using  Mr.  Dodge's  valve,  the  supply  pipe  may  be  enlarged  to  the  same  dimen- 
sions as  that  in  which  the  piston  moves ;  the  water  will,  therefore,  fill  tho  vacuum 
about  as  fast  as  formed,  and  there  will  be  little  or  no  pull  back  on  the  break. — 
New  York  Peoples  Journal,  June,  18.14. 

Lot/nets  Hydrostatic  Percolator. — M.  Loysel  has  designed  a  very  simple  nnd 
ingenious  apparatus  for  extracting  colouring  matters  from  dye  woods,  and  also 
for  obtaining  infusions  or  extracts  of  vegetable  substances  for  medicinal  or  other 
purposes.  The  principle  upon  which  it  is  constructed  is  that  of  direct  hydrostatic 
pressure  applied  by  a  simple  and  inexpensive  apparatus.  The  substance  to  be 
operated  upon  is  placed  within  a  cylinder  whose  bottom  is  finely  perforated ;  a 
similar  pierced  diaphragm  is  then  placed  over  it,  so  as  not  to  produce  any 
pressure ;  the  liquid,  either  hot  or  cold,  as  may  be  required,  is  poured  into  an 
upper  reservoir,  whence  it  decends  by  a  centre  tube  to  bencnth  the  lower 
diaphragm,  and  is  forced  upwards  by  the  pressure  through  the  substance, 
every  particle  of  which  it  saturates  in  its  passage,  expelling  the  air  and  car- 
rying before  it  the  finest  portions  to  the  upper ; strata  against  the  underside  of 
the  upper  diaphragm.  When  a  sufficient  quantity  of  liquid  has  passed,  or  the 
infusion  is  completed,  a  cock  is  opened  which  permits  the  infusion  to  return  from 
above  by  its  own  specific  gravity  through  the  substance  already  operated  upon, 
thus  completing  the  abstraction  of  any  colouring  or  other  matter  not  previously 
taken  up,  and  at  the  same  time  filtering  the  liquid.  By  a  second  and  similar 
process  anything  still  remaining  in  the  substance  could  be  extracted. 

It  is  practicable  by  varying  the  height  of  the  column  to  give  any  degree  of 
pressure,  and  by  the  application  of  a  lamp,  or  in  a  large  apparatus,  of  a  coke  fire, 
the  temperature  of  the  decoctiou  could  be  maintained  as  might  be  desirable.  By 
another  modification  the  steam  generated  in  a  small  boiler  can  be  made  to  regu- 
late the  action  of  the  a  pparatus. 

This  system  is  described  as  being  adapted  to  a  great  many  purposes,  and 
possesses* the  merits  of  great  simplicity,  of  facility  of  management,  nnd  of  being 
easily  cleaned,  and  of  producing  a  perfect  infusion  of  the  substance.  A  coffee 
extractor  of  this  construction  adapted  for  a  large  establishment,  is  sai:l  to  have 
produced  four  gallons  of  coffee  in  twenty  minntes.  [It  strikes  us  as  being  pecu- 
liarly adapted  to  prepare  decoctions  of  bark  tor  tanning  purposes.]  —  Proceedings 
of  British  institution  of  Civil  Engineers,  throuyh  Artizan  for  May,  1854. 

Cutting  Tenons  on  Spokes. — R.  L.  Tibhet,  of  Shippensburg,  Pennsylvania,  has 
applied  for  a  patent  for  an  improved  mode  of  cutting  tenons  on  the  *hub  ends  of 
spokes.  The  nature  of  the  invention  consists  in  securing  in  a  peculiar  manner  a 
scries  of  spokes  within  a  frame  and  so  adjusting  them  by  keys  and  set  screws  that 
a  plane  of  proper  construction  run  over  the  ends  of  the  spokes  cuts  the  proper 
tenons  thereon. — Scientific  American,  August  5th. 

Spark  Arrestors.—Q.  Alx>s,  of  New  Brunswick,  N.J.,  has  obtained  a  patent  for 
spark  arrcstors  to  locomotives,  whereby  the  sparks  arc  prevented  from  passing 
out,  and  are  returned  back  to  the  fire-box.  This  is  effected  by  a  peculiar  arrange- 
ment of  the  draught  pipe,  and  by  the  introduction  of  a  central  spark- conducting 
or  return  pipe  provided  with  a  self-closing  valve.— Scientific  American,  No.  41, 
June  24. 
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How's  Engine-room  Telegraph. — The  absurd  and  dangerous  methods  generally 
employed  for  transmitting  commands  from  the  captains  of  steam- vessels  to  the 
engineers,  have  not  as  yet  been  superseded  by  a  more  rational  practice,  and  any 
such  attempt  as  the  present  will  consequently  be  regarded  with  some  interest. 
The  principle  of  this  apparatus  is  merely  that  of  communicating  by  very  simple 
gearing,  consisting  of  a  vertical  shaft  and  some  wheel-work  between  a  dial  on  the 
captain's  gangway  and  another  corresponding  dial,  furnished  with  an  alarm  bell, 
and  placed  in  a  conspicuous  part  of  the  engine-room.  Every  turn  of  the  captain's 
dial  will  cause  the  bell  to  strike,  and  thus  call  the  attention  of  the  engineer  to  the 
particular  signal.  The  engine-room  dial  is  covered  with  a  case,  in  which  is  an 
aperture  large  enough  to  allow  only  one  signal  at  a  time  to  be  seen.  Whenever 
the  captain  wishes  to  give  directions  to  the  engineer,  he  moves  his  dial  until  he 
brings  round  the  required  signal,  the  bell  strikes,  and  the  engineer,  looking  up, 
sees  the  words  of  command  through  the  aperture  of  the  engiue-room  dial.— 
Artizan  for  July. 

Life  Preserver  Seat.—  Some  very  successful  experiments  are  reported  to  have 
been  made  at  the  Navy-yard,  in  Washington,  upon  a  life  preserving  scat,  invented 
by  Mr.  N.  Thompson.  This  seat  forms  a  ship  stool  of  the  usual  size,  convenient, 
neat,  and  substantial,  and  can  be  converted  into  a  life  preserver  in  a  moment,  by 
moving  two  brass  slides,  which  allow  it  to  divide  and  open,  and  then  by  moving 
the  slide  a  few  inches  more,  they  hold  it  firmly  in  that  position.  It  then  forms  a 
strong  frame,  with  a  capacious  air  chamber  at  each  end,  and  the  person  is  sup- 
ported in  the  water  without  effort,  the  sides  coming  up  under  the  arm  pits,  and 
leaving  the  arms  and  legs  free.  An  experimenter,  who  had  never  before  seen  the 
apparatus,  threw  himself,  with  it,  into  16  feet  water,  and  managed  it  in  many 
ways  with  perfect  case. — Scientific  American,  No.  43,  July  Sth. 

MANUFACTURES  FROM  MINERAL  8UBSTANCE8. 

Norton  and  Borie's  Tubular  77/cs. — A  new  kind  of  roofing  tile,  made  on  the 
same  principle  as  the  hollow  bricks,  is  now  being  made.  Each  tile  has  four  tubes 
running  through  it,  the  effect  of  which  is  to  effectually  prevent  the  heat  of  the  sun 
from  ovcrwarming  the  interior  of  the  building,  as  air  is  an  exceedingly  bad  con- 
ductor of  heat  Each  tile  is  locked  to  the  next  by  means  of  a  kind  of  groove  and 
flange,  so  that  it  is  impossible  for  the  wind  or  air  to  blow  through,  as  is  often  the 
case  with  slates.  The  tubular  structure,  at  the  same  time  that  it  renders  the  tile 
very  light,  makes  it  much  stronger. — See  Artizan  for  May. 

IMPROVEMENTS  AND  INVENTIONS  CONNECTED  WITH  CHEMICAL  PROCE8SES. 

Determination  of  the  percentage  of  Tannin  in  substances  used  for  Tanning. 
Sy  Professor  Fehling. — [In  an  article  published  in  No.  V.,  page  143,  of  this  Jour- 
nal, "  On  the  means  of  determining  the  nature  of  the  Colouring  Material  employed 
to  dye  any  particular  fabric,"  we  intimated  our  intention  of  bringing  under  the 
notice  of  our  readers  from  time  to  time,  such  processes  as  may  be  proposed  for 
determining  the  quality  of  the  different  substances  used  in  manufactures.  This 
promise  we  shall  endeavour  to  redeem  in  future,  and  accordingly  commence  with 
the  following  process  for  the  determination  of  tannin  in  barks  and  other  tanning 
materials.  There  is  perhaps  no  branch  of  manufacture  in  which  the  aid  that 
chemical  analysis  can  give  is  so  little  availed  of,  as  that  of  leather,  and  yet  there 
are  few  perhaps  in  which  so  much  good  might  be  derived  from  it.  The  value  of  a 
tanning  material  depends  altogether  upon  the  amount  of  tannin  which  it  contains, 
and  yet  how  many  tanners  ever  think  of  ascertaining  the  amount  present,  or  how 
many  know  when  they  have  exhausted  their  bark  of  what  it  contains?]  Among 
the  various  substances  which  precipitate  tannin  from  solution,  such  as  gelatin, 
quinine,  animal  skin,  &c.,  the  latter  has  hitherto  been  recommended  as  the  most 
appropriate  for  determining  the  percentage  of  tannin.  This  method  of  valuation 
has  been  preferred  because  it  represents  in  miniature  the  operation  to  which  the 
results  refer.  There  are,  however,  no  detailed  directions  for  its  application,  and  in 
repeated  trials  made  by  the  author,  under  a  variety  of  conditions,  he  has  found  that 
the  tannin  is  never  perfectly  precipitated,  and  that  the  solutions  soon  become 
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mouldy.  Experiments  with  a  solution  of  quinine,  freshly  precipitated  oxide  of  iron 
or  alumina,  did  not  give  more  satisfactory  results.  He  then  tried  gelatin  in  solu- 
tion, and  instead  of  weighing  the  precipitate  obtained,  by  adding  an  excess  of  gelatin, 
preferred  adopting  the  vol u metrical  method,  estimating  the  quantity  of  solution  of 
gelatin  of  known  centigrade  value  required  to  precipitate  the  tannin.  For  this  pur- 
pose it  is  indispensable  that  the  precipitate  should  separate  readily,  but  with  most 
kinds  of  tannin  this  is  not  the  case.  The  author  has  found  it  advantageous  to  use 
a  dilute  solution  of  gelatin,  and  to  have  the  liquids  quite  cold.  His  mode  of  oper- 
ating is  as  follows:  — 

The  solution  of  gelatin  is  prepared  by  digesting  ten  grm.  of  dry  gelatin  (con- 
taining about  eighteen  or  nineteen  per  cent,  of  water)  in  water  for  twelve  hours, 
and  then  applying  heut  until  the  solution  is  complete.  The  volume  is  then  mado 
up  to  one  litre. 

For  the  purpose  of  determining  the  centigrade  value  of  the  gelatin  solution,  0.2 
prm.  of  pure  gallo-tannic  acid  dried  at  212°  F.  is  dissolved  in  100  or  120  grm.  of 
water,  and  the  gelatin  solution  added  from  a  graduated  burette  until  the  precipi- 
tation is  complete.  Filtration  is  generally  necessary  towards  the  end  of  the  ope- 
ration, or  as  a  substitute,  the  following  plan  may  be  adopted:  A  narrow  open  glass 
tube  is  covered  at  one  end  with  some  tolerably  thick  linen  bound  tight  by  cord  ;  on 
immersing  this  covered  end  into  the  liquid,  and  sucking  out  the  air  by  the  mouth 
at  the  other  end,  a  portion  is  rendered  clear  by  passing  through  the  linen  and  may 
be  poured  into  a  tube,  nnd  tested  with  gelatin. 

The  author  found  that  the  0.2  grm.  of  pure  dry  tanno-gallic  acid  required  from 
32.5  to  33  cub.  cent,  of  the  gelatin  solution  for  perfect  precipitation;  when  the 
gelatin  solution  is  some  days  old,  a  larger  quantity  is  necessary,  35,  88,  or  even  40 
cub.  cent.  It  is  therefore  necessary  in  all  cases,  when  the  gelatin  solution  has  been 
kept  any  time,  to  determine  its  centitrrade  value  by  means  of  gallo-tannic  acid 
immediately  before  making  any  experiments  with  it. 

If  it  is  required  to  estimate  the  value  of  oak  or  other  barks  for  tanning,  they  are 
first  dried  in  a  warm  room,  powdered  finely,  digested  in  quantities  of  10  grms.  with 
warm  water,  and  exhausted  by  means  of  a  displacement  apparatus  constructed  of 
a  tube  two  feet  long,  one  inch  wide,  nnd  drawn  out  at  the  lower  end,  which  is  loosely 
stopped  with  cotton  wool.  Some  sutatances  may  be  introduced  dry  into  this  appa- 
ratus, and  exhausted  by  warm  or  cold  water.  The  extraction  may  likewise  be 
facilitated  by  the  pressure  of  a  column  of  water  applied  by  fitting  a  narrow  glass 
tube  with  a  cork  into  the  upper  end. 

In  most  cases,  the  extraction  is  completed  in  one  or  two  days.  When  the  operation 
is  properly  conducted,  the  quantity  of  liquid  extract  amounts  to  half  a  pound  or  a 
pound,  it  is  then  treated  with  gelatin  solution  so  long  as  a  precipitate  is  produced. 
A  few  drops  of  dilute  hydrochloric  acid  facilitate  the  separation  of  the  coagulum. 

The  quantity  to  be  taken  for  an  experiment  of  substances  rich  in  tannin,  such  as 
galls,  is  about  0.5  or  1.0 grm.    A  simple  calculation  gives  the  percentage  of  tannin. 

The  author  states  that  he  has  adopted  this  method  in  related  examinations  of 
tanning  materials  during  the  last  ten  years;  he  has  found  the  results  tolerably 
constant,  and  notwithstanding  its  apparent  imperfection,  more  trustworthy  than 
any  other  yet  known. 

He  estimates  the  relative  value  of  several  substances  of  this  kind  as  follows:— 

Pine  bark  contaius  from  5  to  7  per  cent,  tannin. 

Old  oak  bark   44  0    44      ■  44 

Best  oak  bark   "         19  to  21 

Gall  nuts   44         80  to  83 

Alleppo  galls.   44         GO  to  60       4  4  44 

Chinese  galls   M  70  

These  data  at  least  admit  of  comparison  with  each  other,  and  iudicate  with  toler- 
able certainty  the  respective  value  of  these  substances  to  the  tanner.  This  method 
of  valuation  is  indeed  based  upon  the  assumption  that  the  same  kind  of  tannin 
exists  in  all  these  substances.  It  is,  however,  extremely  probable  that  this  is  not 
the  case,  but  at  the  same  time  it  may  fairly  be  assumed  that  if  different  kinds  of 
tannin  combine  under  similar  conditions  with  different  quantities  of  gelatin,  they 
will  also  combine  with  animal  skins  in  the  same  relative  proportions.   If,  therefore, 
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this  method  does  not  indicate  the  absolute  percentage  of  tannin,  it  still  gives  the 
percentage  value  of  the  substance  examined,  and  it  is  precisely  this  which  the  tan- 
ner requires. 

It  is  another  question  whether  gelatin  solution  precipitates  all  the  substances  of 
the  tanning  material  which  combine  with  the  skin,  and  it  therefore  remains  to  l>e 
determined  by  experience  whether  such  a  method  of  valuation  is  sufficient  for  the 
purposes  of  the  tanner. — Polytechhisches  Central  Blutt,  1853. 

A  new  solvent  for  Collodion. — MM.  E.  Mathcw  Plessy^and  Iwnn  Schlum- 
berger  have  proposed  wood  spirit,  or  inethylic  alcohol,  as  a  substitute  for  ether 
for  dissolving  collodion.  For  this  purpose  It  has  many  advantages;  as  it  is  not  so 
volatile  ns  ether,  a  thicker  and  more  uniform  coat  can  be  applied  on  glas.?  for 
photographic  purposes.  The  solution  of  collodion  thus  prepared  is  capable  of 
dissolving  a  much  larger  quantity  of  iodide  of  potassium  than  an  ethcrial  solution, 
and  will  consequently  yield  a  more  sensitive  coating.  The*  only  inconvenience 
attending  the  use  of  wood  spirit,  and  which  it  is  important  to  notice,  is,  that 
during  its  slow  evaporation  from  the  surface  of  glass,  &c,  a  certain  quautity  of 
formic  acid  is  produced.  Hy  adding  a  little  alcohol  of  sp.  gr.  40°  to  the  wood  spirit 
and  gently  warming  the  glass  plate  upon  which  the  coating  is  to  be  put,  the  for- 
mation of  the  acid  may  In?  obviated.  The  low  price  of  wood  spirit  will,  we  are 
sure,  induce  many  photographers  to  test  the  matter. — Bulletin  de  la  Socicte  In- 
dustrielle  de  Multiouse,  No.  212,  p.  187. 

IMPROVEMENTS  IN  THE  MANUFACTURE  OF  TEXTILE  FABRICS. 

Improved  JRoviny  Tube.— In  this  machine,  as  usually  made,  an  eye  is  placed  in 
front  of  the  tube  proper,  for  the  purpose  of  twisting*  the  sliver  and  forming  the 
roving.  Edmund  W.  Dean,  of  New  London,  Connecticut,  has  made  an  improve- 
ment, in  which  he  proposes  to  substitute  for  the  usual  eve,  a  "  variable  elastic 
inouth-piece  this  is  made  to  take  hold  on  the  sliver  sufficiently  tight  to  insure 
the  requisite  twist.  Needless  friction  is  thus  avoided,  and  two  other  advantages 
gaiucd,  according  to  Mr.  Dean's  specification,  viz. : — the  exact  regulation  of  the 
condensation  of  the  rovinjr,  and  greater  facility  in  repairing,  should  a  break  occur 
while  the  tube  is  in  motion. — Scientific  American,  Ao.  43,  July  8th. 

American  Artificial  Leather. — About  a  year  since  a  kind  of  material  known  as 
American  leather  cloth  appeared  in  commerce.  This  substance  has  lately 
attracted  considerable  attention  at  the  fair  of  Leipric,  and  is  now  being  much 
employed  by  saddlers,  writiug-desk  and  pocket-book  makers,  upholsterers,  and 
even  by  shoemakers  It  may  be  obtained  of  any  colour,  and  resembles  in  many 
respects  wax-cloth,  but  in  some  particulars  it  differs  widely  from  that  material,  as 
it  appears  that  leather  cloth  is  uot  attacked  by  hot  water,  acids  and  saline  soln- 
tions,  alcohol  and  volatile  oils,  sulphuric  ether  being  the  only  substance  which  is 
capable  of  attacking  it  to  any  extent.  It  may  be  strained  in  every  direction 
withont  the  coating  tearing,  cracking,  or  scaling  off.  These  properties  would 
lead  to  the  supposition  that  gutta  percha  or  caoutchouc  was  employed  in  its 
manufacture;  this,  however,  seems  not  to  be  the  case,  in  the  opinion  of  judges,  as 
well  as  from  the  low  price  of  the  article.  The  names  of  the  American  manufac- 
turers are  J.  U.  and  C.  P.  Crockett.  Already,  however,  attempts  have  been 
made  to  imitate  it  in  Germany.  [A  cloth  of"  this  character,  and  admirably 
adapted  for  upholstery  purposes,  was  exhibited  at  the  Dublin  exhibition  by  D.  J. 
Houldsworth  &  Co.,  Portland-street  Mills,  Manchester,  but  whether  made  in 
imitation  of  the  American  wc  cannot  say.] — Deutsche  Gewerbezeitung,  1854, 
«.  104. 

Printed  Leather— M.  Pigallc,  of  Paris,  has  invented  a  process,  by  which  he  is 
enabled  to  print  the  most  varied  patterns  in  colours,  upon  leather  destined  for  up- 
holstering furniture  and  for  lining  carriages,  as  well  as  for  the  preparation  of 
garments  of  different  kinds.  The  chief  difficulty  experienced  in  the  dyeing  of 
skins  is  the  removal  of  fatty  matters,  which  prevents  the  absorption  of  the  morduut 
and  of  the  colouring  matter  That  difficulty  has  not  hitherto  been  successfully  over- 
come, and  hence  the  want  of  solidity  and  uniformity  in  the  coJours  of  dyed  skins,  and 
the  kind  of  marbled  appearance  which  they  present,  and  which  spoils  their  efiect 
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M.  Pigalle  considers  that  he  has  discovered  the  means  of  purging  his  skins  com- 
pletely of  all  fat;  but  although  his  results,  judged  by  his  products,  are  better 
than  those  obtained  by  others,  there  is  still  wide  room  for  improvement  Perhaps 
he  may  further  improve  his  process,  which  is  still  secret. — Bulletin  de  la  Societe 
d  Encouragement,  Ao.  G,  March,  1854,  p.  184. 

PROCESSES  CONNECTED  WITH  RURAL  ECONOMY  AND  AGRICULTURE. 

Fish  Manure. — M.  Molon,  of  Conearncau,  in  the  Department  of  Finisterre,  has 
addressed  a  note  to  the  French  Academy  of  Sciences  on  the  suoject  of  fish 
manure,  which  it  appears  he  has  l>ecn  in  the  habit  of  preparing  during  the  last 
two  years.  The  process  which  he  adopts  to  prepare  the  manure  consists  in  pla- 
cing the  fish  in  a  pan  with  a  double  bottom,  heated  bv  high  pressure  steam. 
When  sufficiently  disintegrated  by  the  action  of  heat,  the  mass  is  allowed  to 
drain,  so  that  the  oil  and  juices  may  flow  away,  and  is  then  pressed  in  sacks  in 
the  ordinary  way.  The  pressed  cake  is  reduced  to  a  course  powder  by  a  rasp ; 
the  powder^  placed  in  thin  layers  upon  cloths  stretched  upon  frames,  is  then 
thoroughly  dried  in  a  particular  kind  of  stove  by  means  of  a  current  of  warm  air, 
and  perfectly  ground  in  a  mill.  In  this  condition  it  may  be  at  once  employed  as 
a  manure,  or  preserved  during  any  length  of  time.  M.  Molon  states  that  after  an 
experience  or  two  years,  with  considerable  quantities  of  this  manure  sold  to 
agriculturists,  he  has  invariably  observed  that  its  manuring  value  was  superior 
to  that  of  Peruvian  guano.  The  sum  realized  by  the  sale  of  the  fish  oil  enables 
the  manure  to  be  sold  at  a  moderate  price. 

The  process  just  described  scarcely  differs  from  that  patented  last  year  in  these 
countries,  and  which  we  brought  under  the  notice  of  our  readers  in  the  first 
number  of  this  journal.  Some  person  ought  to  try  the  experiment  on  our  coasts 
of  making  a  manure  of  this  kind. 

Granaries  for  the  Storing  of  Corn,  hy  the  Brothers  Huart,  of  Camhrai. — The 
Mosars.  Huart,  the  great  millers  of  Cumbrai,  have  patented  a  peculiar  kind  of 
granary  which  they  have  in  use  for  the  storing  of  their  corn.  In  this  arrange- 
ment the  corn  fills  completely  the  space  in  which  it  is  to  lie  preserved,  and  is  kept 
in  constant  motion  by  means  of  a  steam-engine.  Tho  grain  is  lifted  up  and 
stirred  round  by  means  of  a  helix,  and  from  thence  falls  upon  an  apparatus  in 
which,  by  means  of  a  fan,  the  chaff-dust  and  other  foreign  substances  are 
removed,  and  the  insects  and  their  larva?  destroyed.  The  corn  is  then  carried 
back  to  the  same  inclosed  space  again,  and  the' operation  from  time  to  time 
repeated.  These  granaries  are  considered  to  be  adapted  not  only  for  the  preser- 
vation of  corn  in  good  condition,  but  for  that  which  is  already  damaged. — Le 
Grnie  Industrie^  Nov.  1853,  p.  237. 


Art.  WL—BuBdin  of  Industrial  Statistics. 

CLASSIFICATION  OF  MANUFACTURES. 

The  importance  of  statistics  being  now  universally  admitted,  the  question 
naturally  arises  as  to  how  and  in  what  manner  they  can  be  best  collected. 
Hitherto  the  statistics  collected  in  these  countries  were  very  defective,  but  especially 
m  classification,  without  which,  statistics  are  worse  than  useless.  We  are  glad  to 
perceive  that  this  subject  is  receiving  attention,  and  that  the  Board  of  Trade  are 
willing  to  adopt  a  better  system  of  classification.  A  communication  to  that 
effecthnving  been  made,  among  other  bodies,  to  the  Leeds  Chamber  of  Commerce, 
that  bodv  decided  to  recommend  the  following  system  for  woollen  goods:— 

1.  Broad  woollen  cloths,  all  wool,  or  mixed  with  other  material,  stating  yards 
and  value. 

2.  Woollen  cloths,  heavy,  viz.,  flushings,  pilots,  beavers,  petershams,  whitneys, 
and  Devons,  whether  all  wool  or  mixed,  yards  and  value. 

3.  Woollen  cloths,  cloaking,  coatings,  Ac,  yards  and  value. 
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4.  Narrow  woollens,  viz.,  trowserings  of  all  descriptions,  whether  all  wool  or 
mixed,  yards  and  value. 

5.  Woollens,  waistcoatings  made  of  wool,  mixed,  yards  and  value. 

6.  Flannels  and  baizes,  yards  and  value. 

7.  Carpets,  all  wool  or  mixed,  yards  and  value. 

8.  Druggets,  all  wool  or  mixed,  yards  and  value. 

9.  Blankets,  pairs  and  value. 
10.  Blanketing,  yards  and  valne. 

]  1.  Shawls,  woollen  or  mixed,  number  and  value. 

12.  Woollens  not  enumerated,  including  ready  made  cloths,  dozens  and  value. 

13.  Woollen  yarn,  pounds  and  value. 

This  svstcm  of  classification  is  a  mast  decided  advance  upon  that  heretofore 
adopted,  but  it  might  be  still  further  improved;  for  instance,  we  think  that  "all 
wool"  goods  ought  to  be  specified  separately,  and  the  different  materials  employed 
in  the  mixed  goods  indicated.  Wc  hope  that  the  proposal  will  l>c  accepted,  by  all 
other  Chambers  of  Commerce,  and  that  a  good  system  may  be  finally  eliminated. 

HARDWARE  TRADE  OF  TEE  UNITED  STATES. 

The  United  States  Economist  (quoted  in  the  Scientific  American,)  has  the 
following  curious  remarks  upon  the  hardware  manufacture  of  America: — "The 
manufacture  of  many  articles  of  hardware  has  lately  been  introduced  into  this 
country,  and  firmly  established.  This  has,  in  fact,  been  constantly  going  on  for 
many  years.  Forty  years  ago,  not  more  than  half  a  dozen  leading  articles  of  the 
trade  were  of  our  own  manufacture;  the  rest  were  all  imported;  now  by  far  the 
greater  part  of  the  trade  is  in  articles  made  by  our  own  artiwins.  The  "imported 
articles,  too,  arc,  one  after  another,  yielding  the  palm  of  superiority  to  those 
of  American  manufacture  American  enterprise,  machinery,  skill,  and  ingenuity, 
are  more  than  a  match  for  European  fogy  ism.  The  English  manufacturers  aim 
at  producing  a  cheap  article,  strong  enough  to  avoid  being  blown  to  pieces  by 
the  wind ;  the  American  manufacturers  aim  at  producing,  and  in  nine  cases  out 
of  ten  succeed  in  producing  an  article  as  cheap  as  that  imported,  and  possessing 
at  the  same  time  the  qualities  of  simplicity,  strength,  and  durability.  This  is 
especially  the  case  with  regard  to  light  articles,  such  as  door  latches,  locks.  &c. 
Many  of  our  heavy  articles  are  unapproachable  by  the  English  imported  goods. 
For  instance,  our  Eagle  anvil,  with  its  cast-steel  face,  is  firmer  and  more  durable 
than  the  English  anvil  of  wrought  iron.  The  American  chain  vice  is  an  im- 
provement uuknown  there.  The  augurs  made  here  are  far  in  advance  of  the 
English  ideas  of  progress,  and  so  of  many  other  articles.  Five  years  ago,  masons* 
trowels  were  all  imported,  now  30,000  dollars'  worth  of  trowels,  confessedly 
superior  to  the  English,  are  made  by  one  manufacturer,  Mr.  Bisbee,  in  South 
Canton,  and  his  business  doubles  annually.  Even  the  celebrated  Congress 
penknives  are  now  re-produced  by  our  own  workmen  with  all  the  elegance  and 
excellence  of  the  English  knife,  and  we  might  extend  the  list  indefinitely.  Again, 
the  American  goods  arc  generally  warranted,  an  advantage  not  possessed  in  our 
home  market  hy  those  which  are  imported- 

"The  exportation  of  American  hardware  has  sprung  up  almost  entirely  within 
the  last  few  years,  and  is  rapidly  becoming  a  very  extensive  business.  Already 
have  American  goods  found  their  way  into  the  British  Provinces,  and  arc 
preferred  to  their  own  (English)  home  manufactures,  thus  competing  successfully 
with  English  goods  in  their  markets.  The  exportation  to  Canada,  especially,  is 
rapidly  increasing,  and  almost  doubles  annually.  The  Duglass  axes  are  sold  even 
in  London.  Large  quantities  of  goods  are  also  sent  to  the  West  Indies,  South 
America,  and  to  all  parts  of  the  world." 

BOOT  AMD  SHOE  TRADE  OF  MASSACHUSETTS,  UNITED  STATES. 

According  to  the  Boston  Atlas,  nearly  two  pairs  of  shoes  are  made  annually  for 
every  inhabitant  of  the  United  States,  or  in  other  words,  the  enormous  number  of 
48,000,000  of  pairs.— Scientific  American,  July  8th,  1854. 


ed  by  Google 


THE 


JOURNAL  OF  INDUSTRIAL  PROGRESS. 


No.  X.— OCTOBER,  1854. 


Abt.  I. — Notes  on  the  Inland  Navigation  of  Ireland.     Part  IL  By 

Henbt  Hennesst,  M.R.I.A. 

We  have  seen  the  great  natural  advantages  which  the  physical  structnre 
of  Ireland  presents  for  inland  navigation,  and  we  have  also  been  able  to 
form  some  notions  as  to  the  way  in  which  these  advantages  have  been  ap- 
plied. Engineering  works  of  great  magnitude  and  solidity  have  been  already 
executed,  yet  something  still  remains  to  be  done  in  this  department;  bat 
onr  observations  in  the  present  note  will  refer  chiefly  to  the  improvement 
in  the  locomotive  arrangements  of  inland  navigation,  after  a  few  remarks 
regarding  the  improvement  of  the  principal  water-ways. 

Of  these  the  first  which  demands  notice  is  the  Shannon,  both  as  an  in- 
dependent line  from  Lough  Allen  to  the  sea,  and  as  an  important  part  of 
the  great  diametral  line  extending  from  Limerick  to  Colcraine.  The 
condition  of  this  noble  river,  as  already  pointed  out,  is  such,  that  now  no 
very  important  improvement  seems  possible,  except  that  of  rendering  the 
portion  between  Limerick  and  Killaloo  navigable,  in  the  same  sense  as 
that  between  Killaloe  and  Atblone.  When  the  engineering  difficulties 
already  surmounted  on  this  river  are  duly  remembered,  and  when  we  re- 
collect that  several  miles  of  the  navigation  between  Limerick  and  Killaloe 
is  through  the  stream,  the  practicability  of  such  an  undertaking  will  not 
appear  so  problematical  as  many  seem  to  consider  it.  The  construction  of 
a  sufficient  number  of  locks  of  the  same  magnitude  as  that  at  Meelick,  or 
170  feet  long  by  40  feet  broad  within  the  chamber,  seems  to  form  one  of 
the  most  considerable  items  of  expense.  The  chief  objection  to  locks  with 
a  high  lift  is  the  great  loss  of  water  during  the  passage  of  vessels,  but  this 
objection  would  be  scarcely  applicable  to  a  series  of  locks  supplied  by 
Lough  Derg.  If,  with  Sir  Robert  Kane*  and  Mr.  Mulvany,  we  assume  the 
maximum  discharge  at  Killaloe  to  be  one  million  of  cubic  feet  per  minute, 
and  the  minimum  in  the  driest  summer  weather  at  100,000  cubic  feet  per 

*  Industrial  Resource?,  2nd  ed.  p.  82.  ' 
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minute,  and  remember  that  an  admirably  constructed  waste  weir,  1,100 
feet  in  length,  now  spans  the  river  at  this  point,  it  will  not  require  any 
calculation  to  be  convinced  that  the  supply  would  be  almost  inexhaustible 
for  the  purposes  of  navigation.  Under  these  circumstances,  the  declivity 
of  the  river  could  be  surmounted  by  a  smaller  number  of  the  large  locks 
than  it  is  at  present  of  the  small  locks.  On  the  Leeds  and  Liverpool 
canal,  where  the  supply  of  water  is  comparatively  limited,  five  locks  rise 
together  88  feet,  thus  giving  each  lock  a  lift  of  17  feet  7  inches.  If  we 
allow  to  the  current  an  average  slope,  somewhat  less  than  1  in  8,000,  for  the 
15  miles  between  Limerick  and  Killaloc,  the  lift  required  to  be  surmounted 
by  the  locks  will  not  exceed  88  feet  The  recent  construction  of  floating 
docks  at  Limerick,  and  other  improvements  in  that  port,  makes  its  con- 
nexion with  the  Upper  Shannon  more  important  than  ever.  The  comple- 
tion of  such  works  as  are  here  referred  to  would  enable  sea -going  screw 
steamers  to  traverse  the  greater  part  of  the  Shannon  from  its  mouth  up- 
wards, and  would  thus  establish  a  direct  navigation  between  the  central 
districts  of  Ireland,  and  the  principal  ports  at  the  opposite  side  of  the 
channel.  In  France  and  in  Canada  such  tendencies  of  economising  trans- 
port have  been  already  manifested:  the  cost  of  breaking  bulk  and 
transhipment  of  cargoes  having  led,  in  the  former  instance,  to  the  estab- 
lishment of  a  screw  line  direct  between  London  and  Paris;  and  in  the 
other  to  a  very  successful  attempt  to  pass  vessel*  of  large  tonnage  over 
the  rapids  of  the  St.  Laureuce,  thus  opeuing  a  direct  communication  between 
some  of  the  great  central  lakes  of  America  and  the  port  of  Liverpool. 

The  connexion  of  Lough  Erne  with  the  Shannon  by  Lough  Onghtcr 
was  made  the  subject  of  a  detailed  Report  by  Mr.  Mulvany  in  1839. 
Although  he  docs  not  seem  to  have  contemplated  the  adoption  of  steam 
vessels  on  the  artificial  parts  of  the  line,  their  introduction  throughout 
might  be  effected  by  the  u*»e  of  the  screw  propeller,  and  the  construction  of 
locks  sufficiently  long.  The  moderate  original  estimate  of  £170,000  for 
the  entire  work,  would  thus  be  slightly  increased,  but  if  this  Hue  of  navi- 
gation should  ever  be  finished,  it  mast  evidently  be  something  better  than 
a  canal  for  conveying  ordinary  barges.* 

The  connexion  of  the  Shannon  with  Lough  Ncagh  being  thus  established, 
a  water  communication  would  be  open  between  the  south  and  centre 
of  Ireland  and  its  north-cast  coast  at  Belfast  and  Ncwry;  while  a 
further  opening  could  be  made  through  the  Lower  Baun  towards  Colcraine. 
From  the  description  already  given  of  this  river, |  it  is  evident  that  it  pre- 
sents such  a  series  of  levels,  regularly  descending  step-like  to  the  sea,  as 
would  present  facilities  for  the  establishment  of  locks,  and  if  suitably  im- 

•  Since  this  paper  was  written  wc  have  learned  that  considerable  progress  has 
been  made  with  this  canal,  which  is  to  connect  Lough  Oughter  with  the  Shannon, 
near  the  southern  extremity  of  Lough  Allen,  at  Drumshambu,  passing  through 
the  town  of  Ballinamore.  It  also  appears  that  Mr.  Dargan  has,  or  had,  a  steamer 
plying  upon  Lough  Erne,  between  Enniskillcn  and  Belturhet,  thus  giving  to 
the  former  town  the  advantages  of  the  Ulster  Canal.  We  have  not  as  yet  been 
able  to  get  any  data  as  to  the  size  of  the  locks,  and  cannot  therefore  say  whether 
provision  has  been  made  for  steam  vessels. 

t  Last  Number,  p.  252. 
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proved,  it  would  form  a  permanent  line,  adapted  to  vessels  of  sea  going 
dimensions. 

Some  important  improvements  might  be  suggested  in  others  of  the 
possible  lines  of  navigation,  especially  in  the  lines  of  the  Connaught  lakes, 
and  in  the  southern  Blackwatcr,  but  want  of  data  induces  mo  to  defer  any 
further  remarks  of  this  nature. 

The  locomotive  question  of  inland  navigation  requires  the  solution  of 
two  fundamental  problems.  1.  What  is  the  best  shape  and  construction 
of  vessels  for  carrying  a  large  cargo  with  the  least  draught  of  water,  and 
minimum  ex|>cnditure  of  tractive  or  propelling  force?  2.  What  is  the  kind 
of  motive  power  best  adapted  to  the  requirements  of  inland  navigation? 

The  greatest  immersion  with  the  least  vertical  depth  is  evidently  secured 
when  the  immersed  section  is  a  rectangle,  in  other  words,  when  the 
bottom  and  sides  of  the  vessel  are  flat,  and  the  latter  perpendicular  to  the 
former.  This,  therefore,  should  be  the  normal  section  of  vessels  intended 
for  shallow  waters,  from  which  only  slight  and  indispensable  deviations 
should  be  permitted.  Such  a  shape,  combined  with  lightness  of  materials 
and  general  structure,  would  entail  only  a  very  small  draught  of  water. 
The  principal  difficulty  consists  in  combining  these  conditions  with  such 
lines  as  would  present  least  resistance  to  the  motion  of  the  vessel  in  a 
narrow  channel,  or  which  would  give  the  smallest  value  of  K,  in  the  formula 

BrKWAH 

where  R  is  the  resistance,  A,  area  of  maximum  immersed  section,  H,  height 
due  to  the  velocity  of  motion,  W,  weight  of  a  cubic  foot  of  water,  and  K, 
a  constant  depending  on  the  form  of  the  vessel.  The  least  value  of  K 
seems  to  be  that  for  vessels  shaped  on  what  is  called  the  wave  principle, 
for  which  Mr.  Scott  Russell  states,  he  has  found  K  =  -05,  while  the  recog- 
nised values  for  ordinary  shapes  arc  -16  or  *18.  For  canals  and  the  shallow 
or  narrow  rivers  of  Ireland  all  these  conditions  should  be  rigorously 
adhered  to,  and  a  class  of  boats  totally  different  from  the  clumsy  barges 
now  chiefly  used  should  be  substituted.  On  this  head,  Sir  John  Macnicll 
has  addressed  the  following  excellent  remarks  to  the  directors  of  the  Grand 
Canal  Company,  which  would  be  equally  instructive  to  all  who  have  any 
control  over  inland  navigation  in  this  country : 

•*  The  barges  and  boats  on  your  canal  arc  much  too  large,  heavy,  and 
unwieldy;  they  are  a  heavy  load  in  themselves,  and  require  considerable 
power  to  move  them,  even  at  a  slow  rate,  when  empty;  they  are  also 
formed  as  if  they  were  to  be  employed  as  sailing  barges,  similar  to  those 
on  the  Thames  and  other  rivers;  this  is  a  great  mistake,  and  quite  unsuited 
to  canal  navigation.  If  the  boats  were  built  (>0  feet  long,  6  feet  6  inches 
wide,  with  upright  side?  and  uprig/U  cornered  bows,  which  would  admit 
two  of  them  to  enter  a  lock  at  the  same  time,  a  great  amount  of  saving 
would  be  effected  on  your  canal  in  the  power  required  to  haul  such  boats, 
as  compared  with  those  now  in  use,  for  I  have  no  doubt  that  six  of  these 
boats,  carrying  35  tons  each,  would  be  as  easily  hauled  as  two  of  the 
present  boats,  50  tons  each,  or  in  the  ratio  of  210  to  100."* 


•  Report  on  screw  steam-boats  employed  on  the  Grand  Canal,  p.  6. 
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Although  any  future  improvements  in  inland  navigation  in  Ireland  must 
necessarily  be  made  with  nearly  exclusive  reference  to  goods  traffic,  an 
instructive  illustration  of  the  manner  in  which  the  difficulties  presented  by 
shallow  rivers  may  be  overcome  is  afforded  by  what  was  done  several  ago 
in  France,  on  the  Loire,  by  the  skill  and  perseverance  of  a  British 
engineer. 

The  river  being  deprived  of  its  usual  supplies  of  water  daring  the  heats 
of  midsummer,  steam  vessels  with  the  ordinary  draught  of  water  were 
found  totally  unsuitable.  A  new  boat  was  constructed,  100  feet  long, 
10  feet  5  inches  broad,  3  feet  6  inches  deep,  and  5  feet  6  inches  in 
height  at  the  part  containing  the  machinery.  The  material  was  sheet  iron, 
one-eleventh  of  an  inch  in  thickness.  She  was  covered  with  strong  canvass, 
so  as  to  form  a  scries  of  cabins,  like  in  a  canal  passage  boat,  with  small 
platforms  fore  and  aft.  A  gangway  ran  all  round,  communicating 
between  these  platforms.  The  engine  was  24  horse  power,  with  a 
cylinder  16  inches  in  diamater,  and  2  feet  stroke.  Wrought  iron  was 
employed  as. much  as  possible,  and  every  part  of  the  machinery  made  as 
light  as  could  be  consistent  with  the  required  strength.  Eugine,  boiler, 
shafts,  and  wheels  weighed  only  6  tons.  The  boat  and  engine  complete, 
14  tons.  With  a  ton  of  coals  in  addition,  she  drew  only  6  inches  of 
water,  possessing,  as  may  be  supposed,  an  almost  rectangular  cross  section. 
She  ran  for  some  time  between  Tours  and  Orleans,  and  when  the  boats 
that  run  from  Nantes  to  Angers  were  stopped  from  want  of  water,  she 
was  placed  on  that  portion  of  the  river,  and  is  said  to  have  soon  realized 
the  cost  of  construction.  Four  or  five  more  steamers  of  the  same  kind 
were  subsequently  built,  of  greater  dimensions,  but  not  drawing  more  than 
10  inches  of  water.  These  would,  of  course,  be  unsuited  for  rough 
weather,  but  seem  to  have  admirably  fulfilled  the  object  for  which 'they 
were  intended.* 

The  passengers  being  chiefly  under  the  light  canvass  deck,  the  centre  of 
gravity  was  always  kept  low  during  the  voyage.  It  is  also  probable  that 
when  stopping  at  any  of  the  stations  on  the  river  the  ingress  and  egress 
of  passengers  took  place  by  the  platforms  at  the  end,  and  not  at  the 
paddle-boxes,  according  to  the  absurd  and  dangerous  system  generally  in 
use,  thereby  avoiding  the  risk  of  giving  so  light  a  vessel  a  heel  over  the 
side,  which,  in  such  a  case,  would  be  attended  with  serious  results. 

Of  the  several  modes  of  communicating  motion  to  vessels  on  rivers, 
lakes,  or  canals,  the  three  most  important  are  direct  propulsion  by  steam, 
steam  towing,  and  haulage  by  horses  on  the  banks.  The  last  of  these 
labours  under  great  disadvantages.  The  line  of  action  is  oblique  to  the 
direction  of  motion,  whereby  force  is  lost  in  different  ways.  If  inland 
navigation  is  to  be  brought  to  any  degree  of  perfection,  this  method  must 
be  entirely  superseded.  Whether  it  should  be  superseded  or  not,  there  are 
certain  general  principles  relative  to  the  motions  of  vessels  in  shallow  and 
confined  channels,  a  knowledge  of  which  would  greatly  assist  in  devising 
such  arrangements  as  to  economise  the  tractive  or  propulsive  power 

•  Sec  the  Artizan  for  1851,  pp.  9  and  37. 


Digitized  by  Google 


1854.]  Notes  on  the  Inland  Navigation  of  Ireland,  285 

applied  to  move  the  vessels.  The  mathematical  and  experimental  re- 
searches of  Professor  Challis,  Mr.  Scott  Russell,  and  Sir  John  Macneill, 
have  added  considerably  to  our  information  on  these  interesting  questions. 
The  following  is  a  summary  of  their  principal  results: — 

The  law  of  resistance  in  narrow  and  shallow  channels  is  entirely  diffe- 
rent from  that  in  open  water.  This  is  caused  chiefly  by  the  formation  of 
a  wave  of  considerable  length,  due  to  the  impelling  action  of  the  vessel 
on  the  confined  fluid,  the  velocity  of  which  is  a  function  of  the  depth 
of  the  channel.  It  moves  most  rapidly  in  deep  channels,  and  slowest 
in  shallow  channels.  This  wave  generally  precedes  the  vessel,  sen- 
sibly increasing  the  depth  of  water,  a  corresponding  posterior  depression 
follows  it,  which  similarly  lessens  the  depth  of  water.  In  shallow 
water,  when  a  boat  is  behind  the  wave,  an  increased  abnormal  resistance 
is  presented  to  her  forward  motion  from  the  mass  of  water  before  her 
head.  If  by  strong  impulse  she  were  placed  on  the  wave,  she  would  not 
only  be  in  deep  water,  but  would  meet  with  diminished  resistance.  A 
boat  moving  in  shallow  water  will  sometimes  take  ground  at  places  where 
she  would  float  if  at  rest,  and  also  pass  over  shallows  at  a  rapid  velocity, 
where  she  would  ground  if  her  motion  ceased  or  diminished.  In  the  first 
instance,  if  the  vessel  moves  slower  than  the  wave  she  will  occupy  the 
posterior  depression,  while  in  the  second,  if  her  velocity  is  equal  to  that  of 
the  wave,  she  is  supported  on  it,  and  floats  in  a  depth  of  water  equal  to 
the  normal  depth  of  channel,  plus  height  of  wave.  Passenger  boats  on 
some  of  the  canals  of  Holland  are  thus  made  to  float  over  the  shallower 
parts  by  giving  them  a  higher  velocity  of  motion.  By  lowering  the 
velocity,  the  height  and  depression  of  the  wave  would  be  also  diminished. 
When  two  boats  are  passing  each  other  the  effect  is  most  sensible,  as  the 
resulting  depression  is  equal  to  the  sum  of  tiio  depressions  that  would 
exist  separately.  I  have  frequently  observed  steamers  to  lessen  their 
speed  at  low  water  in  tidal  estnaries,  in  order  to  prevent  either  or  both 
taking  the  ground  in  the  depression  produced  by  their  motions. 

The  practical  conclusions  are,  that  in  narrow  and  shallow  channels  the 
increase  of  impelling  power  has  a  limit,  and  there  is  a  certain  velocity  at  which 
a  boat  may  be  impelled  with  a  minimum  expenditure  of  force.  This  velocity 
must,  however,  be  attained  very  rapidly,  in  order  to  enable  the  boat  to 
pass  the  wave,  and  a  sudden  impulse  from  a  low  to  a  high  velocity  is  the 
best  mode  of  effecting  the  change.  In  wide  and  deep  channels  tho 
requisite  impelling  power  increases  with  the  velocity,  but  not  in  a  uniform 
relation.  In  such  cases,  when  it  is  hopeless  to  attain  the  same  speed  as 
the  wave,  the  least  velocity  consistent  with  the  requirements  of  traffic  will 
produce  least  expenditure  of  power. 

In  applying  steam  power  to  inland  navigation  it  becomes  important  to 
determine  the  best  description  of  boats  for  navigating  both  rivers  and 
canals,  as  well  as  the  best  for  either  separately.  In  Franco  a  great  many 
boats  have  been  constructed  for  such  objects,  moved  by  paddle-wheels  at 
the  stern,  or  by  a  single  one  in  tho  centre,  or  more  recently  by  screws. 
Among  these  is  one  constructed  in  1 852,  on  a  principle  similar  to  that 
pointed  out  by  Mr.  Bourne  in  his  Essay  on  the  Steam  navigation  of  Shallow 
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Rivers.*  She  is  capable  of  being  divided  into  two  separate  parts,  forming 
two  distinct  vessels,  the  forward  division  containing  the  goods  and  the 
after  portion  carrying  the  machinery  as  well  as  goods.  The  principal 
advantage  gained  by  this  mode  of  construction  is  the  facility  with  which 
the  vessel  is  enabled  to  pnss  through  lorks  in  separate  divisions,  for  which 
she  would  be  too  long  when  entire.  The  project  suggested  by  Mr.  Bourne 
was  anterior  to  this ;  he  proposes  a  kind  of  floating  train,  analogous  to  the 
railway  train  on  land.  It  is  intended  chiefly  for  the  shallow  and  winding 
rivers  of  India,  but  as  some  of  its  details  may  be  suggestive  of  improve- 
ments in  vessels  for  combined  canal  and  river  navigation,  we  cannot  for- 
bear giving  it  some  notice.  He  proposes  to  carry  the  passengers  and  cargo, 
not  in  the  steamer  herself,  but  in  a  succession  of  shallow  barges,  so  articu- 
lated to  the  steamer  and  to  one  another  by  circular  joints,  with  a  singlo 
bow  to  separate  the  water  for  the  entire  train,  instead  of  an  independent 
bow  and  stern  for  each  of  the  constituent  barges.  The  steamer  or  float- 
ing locomotive  proposed  for  the  Indian  rivers  would  be  220  feet  long  by 
36  feet  broad,  with  an  immersion  of  15  or  1G  inches.  The  stern  bargo 
160  feet,  with  less  than  12  inches  draught.  Average  draught  of  barges 
should  be  12  Inches,  with  50  tons  of  cargo  in  each.  In  favourable  cases 
he  expects  a  speed  of  from  12  to  15  miles  per  hour,  with  a  train  of  5 
barges.  The  locomotive,  like  that  on  land,  carries  neither  passengers  nor 
goods,  she  only  differs  in  acting  as  her  own  tender.  The  barges  should  be 
so  jointed  together  that  only  a  narrow  space  would  exist  between  them,  at 
which  the  plates  of  the  barges  mutually  overlapping,  any  intermediate 
water  wotdd  be  carried  as  in  a  tank,  and  could  offer  no  resistance.  Although 
in  this  way  the  resistance  of  di  placement  produced  by  such  a  traiu  would 
be  comparatively  small,  the  re>i~tances  arising  from  friction  and  the 
flaxurcs  of  the  different  parts  of  the  train,  would  be  very  considerable. 
The  frequent  turnings  which  arc  requisite  in  river  navigation  would  be 
accompanied  by  differences  in  the  amount  of  effective  resisting  sectiou 
presented  by  the  train,  and  the  midship  section  would  almost  always  be  far 
less  than  that  representing  the  resisting  surface.  It  seems  probable,  there- 
fore, that  there  is  a  limit  beyond  which  it  would  be  injudicious  to  extend 
the  length  of  such  a  train,  although  it  must  be  acknowledged  that  it 
possesses  great  superiority  over  the  system  of  towiug  a  group  of  separate 
barges. 

In  the  first  part  of  these  notes  I  have  mentioned  that  steam  power 
had  been  applied  to  the  towing  of  barges  on  the  Shannon  with  very 
useful  results.  In  the  experiments  made  by  Sir  John  Macncill  it  was 
found  that  a  much  more  useful  effect  was  produced  in  the  application  of 
small  screw  steamers  on  the  Grand  Canal  by  hauling  loaded  boats,  than  by 
carrying  goods.  But  these  steamers  were  essentially  tug  boats,  and  the 
results  obtained  from  them  caunot  fairly  determine  the  relative  merits  of 
the  two  systems  of  transport.  On  some  of  the  rivers  of  France,  such,  for 
instance,  as  the  Rhone,  the  carrying  system  has  entirely  superseded  hauling, 
and  cargo  steamers  of  colossal  dimensions  have  been  recently  introduced 

•  Artizan.  vol.  8,  p.  145. 
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for  the  transport  of  goods.  Some  of  these  are  460  feet  long  by  23  feet 
broad,  and  have  an  average  draught  of  4  feet  3  inches.  They  are  worked 
by  engines  of  about  400  horse  power,  and  move  at  the  rate  of  from  5  to 
6  miles  an  hour.  On  the  Rhine  and  Danube  the  use  of  cargo  steamers 
seems  also  to  be  gradually  extending,  with  a  corresponding  diminution  in 
the  amount  of  towing. 

If  the  system  of  jointed  vessels  already  described  should  not  be  found 
to  answer,  the  best  application  of  steam -vessels  to  the  existing  canals, 
would  be  undoubtedly  for  towing  purposes.  I  was  surprised  to  learn  from 
an  intelligent  gentleman  connected  with  one  of  our  principal  canals,  that 
the  use  of  tug  steamers  was  not  of  late  regnlarly  continued  on  the  canaL  One 
of  tho  reasons  alleged  was,  that  a  train  of  two  boats  occasions  a  great  and 
sudden  loss  of  water  at  locks.  This  could  be  in  part  obviated  by  the 
suggestions  of  Sir  John  Macneill;  and  it  should  be  remembered  that  the 
absolute  loss  would  in  any  case  be  the  same,  whether  the  boats  were  in  a 
group  or  separate.  Another  objection  arose  from  the  liability  of  the 
sparks  from  the  fnnncls  of  the  steamers  lodging  in  turf  ricks  and  the  roofs 
of  thatched  buildings  near  the  canal  bank,  thereby  causing  destruction  of 
property.  This  is  no  doubt  partly  due  to  the  lightness  of  the  ashes  of  the 
peat,  the  fuel  generally  consumed  in  the  canal  steamers,  but  without 
making  any  change  in  {he  description  of  fuel,  which  on  economical  grounds 
it  would  be  so  desirable  to  retain,  this  evil  could  assuredly  be  averted. 
Spark  arrestors  are  well  known,  and  frequently  employed  on  the  chimneys 
of  railway  locomotives,  and  the  last  number  of  this  Journal  contains  a 
short  notice  [p.  275]  of  one  which  would  probably  answer  in  such  a  case 
as  a  canal  steamer. 

If  difficulties  of  this  kind  should  interfere  with  the  development  of 
inland  navigation  in  Ireland,  all  the  advantages  she  possesses  would  be  in 
vain ;  and  it  would  be  long  before  we  could  say  in  tho  words  of  M.  Gaudry, 
a  French  engineer,  whose  Essay  on  River  Navigation  in  France  I  have 
found  both  interesting  and  instructive:* — "  Alongside  of  the  best  made 
and  most  prudently  worked  railways,  each  year  witnesses,  together  with 
increased  traffic  on  our  improved  water-ways,  an  iucrease  in  the  number 
and  power  of  the  steam  vessels." 


Abt.  II — Catalogue  of  the  several  localities  in  Ireland  where  Mines  or 
Metalliferous  Indications  have  hitherto  been  discovered^  arranged  in 
Counties  according  to  their  respective  Post  Towns. 

[The  following  very  complete  list  of  localities  where  indications  of 
metallic  minerals  have  been  observed,  or  actual  mines  opened,  was  formed 
during  the  progress  of  the  General  Valuation  Survey  of  Ireland,  under  the 
direction  of  Richard  Griffiths,  LL.D.,  Chairman  of  the  Board  of  Public 

•  In  Armentjautti  Publication  Jndustriellc,  Annec  9T  p.  75. 


Digitized  by  Google 


288  Journal  of  Industrial  Progress,  [Oct. 


Works,  for  the  doable  object  of  being  employed  in  the  construction'of 
Geological  Map  of  Ireland,  and  for  distribution  among  the  field  officers  of 
the  survey.  As  such  a  list  is  of  the  highest  importance  to  all  interested 
in  mining  industry,  we  believe  we  shall  be  doing  a  service  in  making  it 
more  generally  known  to  the  public  than  the  official  objects  for  which  it 
was  prepared  have  hitherto  permitted  it] : — 

Note. — The  localities  with  an  asterisk  prefixed  are  situate  in  Igneons  or  Lower 
Sedimentary  Rocks;  the  remainder  occur  for  the  most  part  in  Limestone. 
Mines  now  or  formerly  worked  arc  printed  in  Italics,  but  no  opinion  as  to  the 
relative  or  actual  productiveness  of  any  is  intended  to  be  offered ;  subdenomi- 
nations  of  Mineral  districts  are  grouped  for  convenience  between  brackets ;  when 
Mines  have  been  recognized  by  other  designations,  these  latter  are  added  in 
parentheses.  The  numbers  attached  to  the  localities  refer  to  the  Ordnance 
Sheets  which  contain  them.  Several  authorities  and  explanatory  remarks  are 
interspersed.  Collieries  are  omitted,  the  Coal-fields  being  described  in  Mr. 
Griffith's  Reports,  and  marked  on  his  Geological  Map  of  Ireland,  (now  preparing 
for  publication,)  from  which  the  following  localities  haye  been  extracted. 

Though  metallic  lodes  have  not  yet  been  discovered  in  the  Counties  of  Carlow, 
Londonderry,  and  Wcstmcath,  it  is  not  improbable  that  such  may  occur. 

Tost  Town*.  Localities  and  Countie*.  ^orai^c^S^*^ 

ANTRIM. 

Ballycastlc,  ...  Coal-field,  (Ballynagard,  Torglass,  Tornaroan,  &c.),  Clay- 
iron-stone  and  Hematite  ...  ...  5  &  0 

Carrickfergus,     Duncrue,  thick  beds  of  Rocksalt,  also  Gypsum  ou  Coast 

from  Belfast,  Northward  ..."  ...  52 

Larac,  ...*Dundressan,  Iron,t  ...  ...  ...  41 


Belleek,         (*  Carrickgallogly,  Lead,— Mr.  Griffith,- MSS.,  Mines  of 

Drumnahoney  <       Ireland,  1821              ...             ...             ...  25 

Mines,         {*  Drumnahoney,  Lead         ...             ...             ...  25 

Crossmaglen     #Dorsy,  Lead, — discovered  by  Joseph  Backhouse,  of 

London,  Esq.                 ...                 ...                 ...  AO 

•Tullyard,  Lead                ...             ...             ...  80 

•Tullydonncll,  Copper       ...             ...             ...  81 

Ready  *Aughnagurgan,  Lead        ...             ...    *        ...  20 

*Clay,  Lead  and  Manganese               ...             ...  19 

*Doohat  or  Crossreag\  Lead, — communicated  by  William 

Conn,  Esq.                ...            ...            ...  19 

* Drummeland,  (Derrynoose,)  Lead, — worked  by  the  late 

Lord  Farnhara,  manv  years  ago                   ...  19 

Middlctown,  ...*Tamla<jht,  Lead,          "   ...            ...            ...  15 

Newry,         ...*Drumbana«hcr,  (Church  Glen,)  Lead                 ...  22 

*  Kilmonaghan,  {Jerrets  or  Tuscan  Pass,)  Copper   ...  22 

^^on*    *  }  #-^a"tn'«"P'^  Lead,— communicatedby  Joseph  Backhouse, Esq.  25 

Pointzpass,    ..  *Ballymore  Mines,  Lead,— exact  position  not  ascertained,  18,  &c 


t  When  the  word  Iron  occurs  alone,  Magnetic,  Specular,  or  other  Ores, 
(proper,)  of  Iron  are  those  intended;  thus  distinguishing  them  from  Clay- 
iroostone,  a  regular  rock  formation. 


Digitized  by  Google 


1854.  J 


Caran, 
Cootehill, 
Shercock, 
Swanlinbar 


Irish  Mineral  Localities. 


289 

Reference  to  No.  of 


CAVAN. 

...*Farnham  Demesne,  Copper  ...  ...  20 

...*Cornanurney,  (Wheal  Burrowes,)  Lead  ...  22 

...♦South  East  of,  Lead  20,  &c 

...  Cuilcagh  District,  Clay-ironstone— Mr.  Griffith's  Coal  Reports,  6 


CLARE 

Ballyvaghan,  ...  Cappagh,  Copper,  Argentiferous  Lead,  and  Manganese  6 

Feakle          ...*Corrakyle,  Copper           ...            ...            ...  20 

•Glendrec,  Lead  ...  ..  ...       19  &  27 

•Leaghort,  Copper, — communicated  by  R.  Purdy  Allen, 

Esq.,  Sec  to  Mining  Co.  of  Ireland  "            ...  20 

TC^TffYi  n  ft/if  ^ 

on  Fergus,  >    Carrownakilly,  Argentiferous  Lead     ...            ...  42 

Quin  Ballyhickey,  Argentiferous  Lead,  and  Copper  with  Zinc  34 

Castletown  ( Castletown,  Lead             ...             ...             ..  34 

Mines,     \Moyriesk,  Argentiferous  Lead            ...             ...  84 

Monanoe,  (Kilbreckan,)  Argentiferous  Lead,  and  Anti- 
mony,— supposed  Kilbreckanite     ...            ...  34 

Roadford       ...  Crumlin,  Argentiferous  Lead             ...             ...  4 

Doolin,  Argentiferous  Lead              ...             ...  8 

Sixmilebridge,    Rathlahcen  South,  Lead  and  Sulphur  Ore,— communicated . 

by  R.  W.  Townscnd,  Esq.            ...             ...  51 

Tomgraney,  ...*Ballyhurlcy,  Lead, — Mr.  Griffith's  MSS.,  Mines  of  Ireland  29 
Tulla,  ...       ...  Bally vergin,  Lead,  Copper,  and  Sulphur  Ore, — communi- 
cated by  R,  W.  Townsend,  Esq.,  A.M.           ...  26 

Knockaphreaghaun,  (Crow  Hill,)  Argentiferous  Lead  34 
Milltown,  Silver  and  Lead, — worked  by  the  Bullion  Min- 
ing Company            ...            ...            ...  35 


Ballydehob 
AudleyMines, 


Ballydehob 
Mines, 


•Ballycummisk,  Copper,— see  Mr.  Griffith's  Report  on 

Audley  Mines             ...             ...  ...  140 

* Cappaghglass,  (Cappagh,)  Copper      ...  ...  140 

*Foilnamuck,  Copper          ...             ...  ..  140 

*  Horse  Island,  Copper, — Traces  of  Lead  occur  in  the 
Gossans  of  all  these  mines           ...  ...  149 

*Rossbrin,  -Copper             ...             ...  ...  140 

*Ballydehob,  Copper,  —worked  by  South  Cork  Mining  Co.  140 

*Boleagh,  Copper              ...             ...  ...  140 

* Coorayurteen,  Copper       ...             ...  ...  140 

|  *Kilcoe,  Copper                ...             ...  ...  140 

[^*Skeaghanore,  Copper        ...             ...  ...  140 

* Derreennalomane,  Copper                  ...  ...  131 

RoarincrwatPT  (*Kilkilleenf  Copper  and  Lead             ...  ...  140 

1      ■<  *Laheratanvally,  Copper                   ...  ...  140 

(•Leighcloon,  Copper          ...             ...  ...  140 

...* Carravilleen,  Copper         ...             ...  ...  129 

m  Clashadoo,  (Four  Mile  Water,)  Copper  ...  130 

*Derreengreauagh,  Copper  and  Sulphate  of  Barytcs, — 

communicated  by  R.  W.  Towuscnd,  Esq.  ...  118 

*Glanalht,  Copper             ...             ...  ...  129 

*Gortavallig,  Copper          ...             ...  ...  138 

Holhjhill  y  Gortacloona,  Lead            ...             ...  ...  118 

\*Hollyhill,  Copper            ...            ...  ...  118 

•  Kilhen,  Copper              ...            ...  ...  129 

m  Killoveenoge,  Argentiferous  Lead       ...  ...  117 
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Bantry  Rooska  East,  Argentiferous  Lead 

Carigtohill,    ...  Vicinity  of,  Lead  with  Zinc, — Mr.  Courtney's 
Castletown-    f'Allihie*,  Copper,— Mr.  Griffith,  MSS. 
Bearhavcn,    *  Cahermcelehoe,  Copper 
Sear  haven  I  *  Caminches,  Copper 
Mines,     j  *  C/oan,  Copper 

*  Coom,  Copper 

*  Kealoge,  Copper 

*  Kilkinnikin  West,  Lead 

•Killaconenagh,  traces  of  Lead  and  Copper  in  several 

places        ...  ...  ...  115,  128,  &c. 

Ca8tletownscnd,*Cooseronecn,  Copper, — communicated  by  R.  W.  Towns- 
end,  Esq..  A.M.  •  •  • 
Rabbit  Island,  (Squincc,)  Antimony,  Copper,  and  Lead 
Clonakilty,     ..."  Dunecn,  Lend,  Copper,  and  Sulphate  of  Barytes, — worked 

chiefly  lor  Barytes  at  present 
Rostclhm,  Hematite  and  China  Clay — the  latter  extensively 


117 

75  &  76 
114 
127 
114 
114 
114 
114  &  127 
127 


142 
142 

144 


Cloync, 


Cork,  ... 
Crookhaven 


worked  by  Mr.  James  Dccring.  [Ed.] 

itc) 


Crookhaven 
Mines, 


...•Rathpeacon,  Copper,  (traces  of  Malachi 

...•Altar,  Copper                 ...             ...             ...  148 

•Ballydivlin,  Copper          ...             ...             ...  147 

•Ballyrisodc,  Copper, — communicated  by  R.  W.  Townsend, 

Esq.,  M.E.                 ...             ...             ...  147 

*Baltcen,  Copper               ...              ...              ...  147 

•  Carrigacat,  (Dhurode,)  Copper  and  Auriferous  Gossan  147 
'* BoulysuUagh,  (West  Carbery,)  Copper,  Silver,  and  Lead  147 

•  Callarosy  Copper              ...             ...             ...  147 

•  Cloghane,  (Mizen  Head,)  Copper       ...             ...  146 

•  Crookhaven,  Copper, — worked  by  Crookhaven  Mining  Co.  147 
*Kilharry,  Copper              ...             ...             ...  147 

'Mallavoae,  (Brow  Head,)  Copper, —property  of  Lord 

Charles  Clinton,  M.P.                  ...             ...  152 

J  Spanish  Cove,  (Kilmoe,)  Copper  and  Argentiferous  Lead  147 

•  iMckavaun,  Copper          ...             ...             ...  147 

•Toormore,  Copper           ...             ...             ...  148 

Dunmanway,  ...•Demesne,  Mundic  ...  ...  ...    107  &  108 

•Dcrrecns,  Copper,— communicated  by  R.  W.  Townsend, 

Esq.,  M.E.                ...             ...             ...  107 

r*  Coom,  (Lackue  Wood,)  Copper, — property  of  John  D'Arcy 

Evans,  Esq.                ...             ...             ...  107 

•  Jnchanadreen,  Copper,— communicated  by  Fitz-Lionel 
Fleming,  Esq.             ...             ...             ...  107 

Glengariff,     .7.*Esk  Mountain,  Copper      ...             ...             ...  90 

Millstreet,           Vicinity  of,  Copper          ...             ...             ...  89 

Nobaval,       "i  m Minane,  Lead                  ...             ...             ...  99 

Rinqabella  >  *  Ringabella,  Argentiferous  Lead         ...             ...  99 

Mines,  ) 


Lackue  Mines* 


Ross  Carbery,  f Aghatubrid,  Manganese  and  Copper,— Mr.  Griffith,  MSS., 


Glandore 
Mines, 


I 

I 


Skibberecn, 
Skull, 


*I)erry,  Copper, 
Drom,  Copper, 
Keamore,  Copper, 
Kilfinnan,  Copper, 
*Rouryglcn,  Manganese  and  Iron, 

•Gortagrcnane,  Copper, — communicated  by  R.  W.  Towns- 
end,  Esq.,  M.E., 
•Little-Island,  Copper  and  Sulphate  of  Barytes, 
* Bawnishall,  Copper,  • 
*Castlepoint,  Copper, 


•  < 
... 
... 
... 


142 
143 
142 
142 
143 
143 

143 
143 
151 
148 
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Skull, 

Coo^heen 
Mines, 


Localities  and  Counties.  imwcttocu  t5.Na  of 

uvwutMo.  iuu  vuuuuob.  Ordnance  Sheet. 

r*Castle  Island,  Copper,      ...  ...  ...  1  49 

*  Coosheen,  Copper  and  Iron,  ...  ...  139  &  140 

* Gortnamomt,  Copper,        ...  ...  ...  HO 

*Lonq  Island,  Copper,        ...  ...  ...  148 

l*Skutl,  Copper.  ...             ...  ...  ...  148 

♦Leamcon,  Copper, — communicated  by  R.  T7.  Townscnd, 

Esq.,  A.M.,  and  M.E.,  ...  ...  148 

•Mouutgabricl,  Copper,      ...  ...  ...  139 

DONEGAL. 

Bullybofey,    ...*Wclchtown,  Lead  and  Iron,  \..  ...  68 

Bully  shannon,     Abbey  Inland,  Argentiferous  Lead  with  Zinc,  and  Copper,  107 
Abbeylands,  Argentiferous  Lead  with  Zinc,  and  Copper,  107 
Ballymagrorty,  Lead  ...  ...  ...  103 

Finner,  Argentiferous  Lead  with  Zinc,  and  Copper,  107 
Tonregee,  Lead,  ...  ...  ...  107 

Bondoran,     .    Vicinity  of,  Lead  and  Copper,  ...  ...  106 

Carndonagh  ...*Carrowmore  or  Glentogher,  Argentiferous  Lead  with  Zinc, 

and  Sulphur  Ore,         ..  ...  ...  20 

•Clonca  Copper,  ...  ...  ...      4,  5,  &c 

Dunfanaghy,  ...*Ards,  Lead,     .  .  ...  ...  ...       10  &  26 

*Keeldrum  Upper,  Lead,     ...  ...  ...  33 

*Marfayh,  Lead,  Copper,  Sulphur  Ore  and  Iron,   ...  15 
Glentiea,  Drumnacross,  Lead  ...  ...  ...  74 

*Ftn(own,  ( Louylmambraddan ),  Lead, — property  of  James 
Hamilton,  Esq.,  see  Giesccke's  Report  to*  the  Roval 
Dublin  society ,  ...  ...  ...  60 

•Gwecbarra  River,  Lead     ...  ...  ...        65,  &c. 

*Kilrenn,  Lead,  ...  ...  ...  ...  74 

* Mullantiboyle,  Lead, — formerly  worked  by  Sir  Allwrt 
Conyngham,  abandoned  from  influx  of  Owenea  River, 
—Mr  Griffith,  MSS.,  Mines  of  Ireland,         ...  74 
•Scmig's  Mountain,  Lend  with  Zinc,  and  Sulphur  Ore,     66  &  67 
Killybegs,      ...*Malinbe<h  Argentiferous  Lead,  and  Manganese,  worked  by 

Mr.  Willans,  ...  ...  ...  89 

Lctterkcnny,  ...*Eiy/iterross,  (Cas*legrove),  Lead,       ...  ...       53  &  54 

Naran,  ...*Inlskeel,  Coast  of,  Lead  and  Copper,  ...  ...       64,  &c. 

DOWN. 

Annalong,     ...*Glasdrumman,  Copper  and  Lead,       ...            ...  53 

Ardglass,       ...*Ardtole,  Lead,                ...             ...             ...  45 

•Guns  Island,  Lend,  Copper  and  Sulphate  of  Barytes,  80 

Bryausford,        Fofanny,  Lead,— Mr.  Griffith,  MSS.,  Mines  of  Ireland,  48 

Crawfordsburn,  *Ballylcidy,  Lead              ...             ...             ...  1 

Dromara,      ...'Slicve  Croob  District,  (Begnv,  Gransha,  Lcgauanny, 

Moneynabane,  &e.).  Iron,  ...  28,  29,  35,  &  36 

Dromorc,       ...•Vicinity  of,  Lead  and  Manganese,      ...             ...         21  &c. 

Dundrum,          Moneylune,  Lead,             ...             ...             ...  43 

•  HWertraA,  Lead, — communicated  by  Joseph  Backhouse, 

Esq.,          ...             ...             ...             ...  43 

Hillsborough,    'Canreagb,  Iron,               ...             ...             ...  14 

Kilkeel,         ...'Leitrim,  (Leitrim  Hill),  Lead, — communicated  by  Dr. 

Suunderson,               ...             ...             .  .  55 

" Mourne  Mountains,  Copper  and  Lead,                ...       52,  &c 

Killongh,       ...•Ballydargan,  Lead,          ...             ...             ...  44 

* Killough,  Lead,               ...            ...            ...  45 

•  Rathmullan,  Lead             ...             ...             ...  44 

•  Saint  Johns  Point,  Copper  and  Sulphur  Ore,      ...  45 
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Killyleagh,         Corporation,  Lead, 
Newtown  Ards,  •  Whttespots,  (Conlig),  Lead, — worked  by  Newtown  Ards 

Mining  Company;  sec  Professor  Haughton's  Paper  on 
Gangue,  Jour.  Gcol.  Soc.  Dub., 
Strangford,        Tullyratty,  Copper  and  Argentiferous  Lead, — Mr.  Griffith, 


LSS., 


G 
81 


Dublin, 


Cfontarf 
Mines. 


DUBLIN. 

...  Ashtown,  Lead,  ...  ...  ...       14  &  18 

Cast  It  knock,  Lead  ...  ...  ...  17 

Cloghran,  Lead,  ...  ...  ...  ...  14 

(  Clontarf,  Lend  with  Zinc,— first  shaft  sunk  1809,  Mr. 
-j       Griffith,  MSS.,  Mines  of  Ireland,  ...  ...  19 

(  KiUester,  Lead    ...  ...  ...  ...  19 

Crumlin,  Lead,  ... 

Dolphinsbarn,  Lead  with  Zinc,— abandoned  from  influx  of 

water,  Mr.  Griffith,  MSS.,  ...  ...  18 

Kcllystown,  Lead,  ...  ...  ...       13  &  17 

Kiluuiinbain,  Lead,  ...  ...  ...  18 

Ph<rnix  Park,  Lead,  . .  ...  ...  18 

*Ballycorus,  (Mount  Peru),  Argentiferous  Lead  with  Zinc, 

and  Native  Silver, 
*  Rathmicael,  Lead, — Directors  of  Mining  Company,  Dr. 

Barker,  T.C.D.,  I.  English,  Esq.,  Sir  R.  Kane,  &c, 
'Shankill,  Lead,  .. 
Howth,  y  Howth,  Lead, 

Howth  Mines,  \  Sutton,  Manganese, 

Kingstown,    ..."Dalkey,  Lead  with  Zinc,  and  Tin, — Mr.  Griffith,  MSS., 
•Mount  Mnpas,  (Killiney  Hill),  Lead,  ... 
•Seapoint,  Copper, 
...'Lambay  Island,  Copper, 

Louahxfiinny,  Copper,— Mr.  Griffith's  Mining  Report  of 
Province  of  Leinstcr,  ... 


Golden  Ball, 

Baflycorus 
Mines, 


Rush, 


26 

26 
26 
16 
15 
23 
23 
23 
9 


Belleek, 


FERMANAGH. 


Rossbcg,  (Castle  Caldwell),  Copper  and  Iron,— commu- 
nicated by  George  C.  Mahon,  Esq., 


Bloomfield,  Esq., 


property  of  J.  C. 


GALWAT. 

Ardrahan,     ...  Ballymaquiff,  Argentiferous  Lead,  and  Bismuth, — property 

of  F.  M.  S.  Taylor,  Esq.,  ...  ...    113  &  114 

Muggaunagh,  Lead  and  Copper, 
Parkatleva,  Lead, 
Clifden,         ...*Ardbear,  Copper, 

'Boolard,  Copper,  ...  .  . 

"Cloon,  Copper, 

*I)errylea,  Lead, — worked  by  Messrs.  Gibbs,  Baxter  and 

Reynolds,  property  of  S.  Jones,  Esq., 
*Doon,  Copper, 
'Doone 

M 

* Fakeerayh,  Copper, 
*High  Island,  Copper, 

*Iiinvyle  District,  ( Dawrosmore,  Cloonlooaun,  Cashleen, 
frc), — Iron  and  Copper, — Estate  of  Archdeacon  Wil 
bcrforcc,  sec  Dr.  Apjohn's  Paper,  Jour.  G.S.D., 


,  vuppti,  ...  ...  ... 

r.n,  Copper— Report  by  Pierre  J.  Foley,  Esq., 
.  E.,  for  Conneuiara  Mining  Co., 


1<W 
103 
35 
22 
22 

36 
22 

22 
35 
21 


9&  23 
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Galway,        ...*Carrowroe  South,  Lead,    ...            ...            ...  90 

•Derrynea,  (Cashla  Bay),  Lead,— Mr.  Griffith's  Lectures 

on  the  Mines  of  Irelund,              ...             ...  79 

•Docks  of,  Muudic,            ...             ...             ...  94 

*Inveran,  Lead,— Mr.  Griffith's  Lectures  before  JR.  Dub. 

Soc,  Mines  of  Ireland,               ...            ...  91 

•Kilroe  nest,  Lead,  92 
•Lenaboy,  (Salt  Hill),  Lead,— communicated  by  John  L. 
Worrell,  Esq.,  C.E.,     ..              ...  ... 

•Spiddle,  Lead,                 ...             ...             ...  92 

Kinvarra,      ...  Caherglassaun,  Argentiferous  Lead,— worked  by  Conne- 

marn  Mining  Company,               ...             ...  122 

Moycnllen,     ...  Wormhole,  (Gortmore),  Lead,            ...              ..  68 

Oranmore,     ..   Binville  West,  Lend  with  Zinc,  and  Sulphur  Ore  ...  94 

Oughterard,  ..  *Ballygally,  Sulphur  Ore, — formerly  worked  by  Mr.  Nimmo,  40 

Canrawer    f* Canrawer  West,  Lead,      ...             ...             ...  54 

Mines,      (  Cregg,  Lead,  communicated  by  G.  F.  OTflahcrtie,  Esq.,  54 

r?~~~~„„-*  (* Claremount,  Lead,            ...             ...             ...  54 

Mines       yGkngowla  East  and  West,  Lead  with  Zinc,  54 

i  Tonweeroe,  Lead,             ...             ...              .  54 

f*Barratleva,  Copper, — property  of,  and  worked  by  Henry 

Hodgson,  Esq.,           ...             ...             ...  39 

Cwrraghduff  J  *  Curraghduff  Middle,  (Glan),  Copper  and  Sulphur  Ore,— 

Mines,          )        property  of  W.  Downes  Griffith,  Esq.,           ...  89 
*Derroura,  "Copper, — property  of,  and  worked  by  Henry 

L       Hodgson,  Esq.,            ..             ...             ...  89 

Oughterard,   .  #Dooghta,  Mundic,— communicated  by  Sir  Richard  ODon- 

nell,  Bart ,  ...             ...            ...  *          ...  26 

*  Door os,  Copper  and  Sulphur  Ore,       ...            ...  89 

*Drumsnauv,  (Doon),  Copper,  Manganese,  Iron  and  Lead,  89 

*  Grit/gins,  Argentiferous  Lead,            ...             ...  25 

•Lecnaun,  Lead  and  Copper, — Mr.  Griffith,  MSS.,  12 

j       /•  ij  (  Ardvarna,  Lead,              ...             ...            ...  54 

Lemonjield  J  Lemonfield,  Silver  andLcad,— worked  by  G.F.  OTflahertie,  54 

'       (  Portacarron,  Lead,           ...            ...            ...  54 

Roundstone,  ...*Vicinity  of,  Lead,            ...            ...            ...  50 


(To  be  continued.) 


Abt.  IIL — Application  of  Gluten  for  the  manufacture  of  various  article 
of  Food.    By  M.  F.  Durand,  Baker,  of  Toulouse. 

The  eminently  nutritive  properties  of  glnten  are  acknowledged  by  all  the 
scientific  men  who  have  occupied  themselves  of  late  years  with  the 
hygienic  and  physical  properties  of  aliments.  The  favourable  reports  of 
the  Scientific  Congress,  the  Academy  of  Sciences  of  Paris,  the  Medical 
Society  and  Academy  of  Sciences  of  Toulouse,  and  very  recently,  the 
extended  report  of  the  Academy  of  Medicine,  have  made  the  public 
acquainted  with  the  utility  of  glnten,  not  alone  in  a  hygienic  point  of  view, 
but  also  in  reference  to  its  connexion  with  the  healing  art,  to  which  it  is 
capable  of  rendering  great  service.   It  is  thus  that  M.  Magendie,  the 
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reporter,  in  the  name  of  the  commission  upou  gelatine,  composed  of  MAI. 
Thcnard  d'Arcet,  Flonrens  Serres,  and  Breschct,  speaks  of  the  nntritive 
properties  of  gluten:  "Gluten  separated  from  wheaten  or  maize  flour 
offered  to  us  a  phenomenon  which  we  did  not  observe  in  experimenting 
with  the  proximate  organic  principles,  all  of  which  excite  more  or  less 
repugnance  among  animals  obliged  to  live  upon  them,  or  to  eat  them,  more 
or  less.  Gluten,  although  its  odour  is  insipid,  and  to  some  extent  disa- 
greeable, and  that  there  is  nothing  agreeable  in  its  flavour,  was  taken 
without  difficulty  from  the  first  day,  aud  the  animals  have  continued  to 
make  use  of  it  during  three  months  uninterruptedly  without  the  slightest 
symptom  of  disgust.  The  dose  was  from  3  J  to  4  J  ounces  per  day,  and 
the  animals  preserved  all  the  character  of  excellent  health.  This  substance, 
formerly  considered  as  a  proximate  azotlzed  body,  does  not  excite  any 
repugnance  or  disgust  without  either  preparation  or  seasoning,  aud  alone 
nourishes  perfectly  aud  during  a  long  period." 

M.  Bouchardat,  Professor  of  Hygiene  to  the  Paris  faculty,  has  proved 
in  his  treatise  upon  Diabcies  the  excellence  of  gluten,  and  the  advantages 
which  medicine  might  might  derive  from  it.  Already,  in  1838,  M. 
Bonchardat,  in  a  memoir  presented  to  the  Academy  of  Sciences,  on  the 
nature  and  treatment  of  diabetes  mdlitiis,  showed  that  diastase  existed  in 
the  stomachs  of  diabetic  patients,  and  that  medicines  ought  to  occupy  only 
a  secondary  place  in  the  treatment  of  this  disease,  whilst  hygienic  means, 
such  as  food,  dress,  and  exercise,  should  be  preferred  to  all  thcreapeutic 
agents.  The  most  important  of  these  means  is  food  in  an  especial  manner. 
In  cases  of  diabetes,  M.  Bouchardat  recommends  the  suppression,  or  at 
least  the  diminution  of  all  starchy  food,  aud  the  almost  exclusive  employ- 
ment of  azotized  aliments.  Bread,  that  first  food  of  man,  formed  in  great 
part  of  amylaceous  substances,  ought  to  be  banished  from  the  food  of 
patients  affected  with  this  disease;  but  it  happens  that  this  privation, 
acutely  felt  by  the  greater  number  of  persons  subjected  to  such  a  regime, 
exposes  them  to  a  satiety  and  to  anoxcxia,  or  loss  of  appetite.  To  avoid 
the  great  inconvenience  iu  carrying  out  a  nitrogenous  diet,  M.  Bouchardat 
recommends  the  use  of  a  kind  of  bread,  which  he  calls  gluten  bread, 
composed  of  four  parts  of  fresh  gluten  and  one  of  wheaten  flour.  This 
addition  to  the  food  of  diabetic  patients  has  been  always  considered  by 
M.  Bouchardat  as  an  article  of  food  capable  of  replacing  ordinary  bread 
without  its  inconveniences,  and  not  as  a  therapeutic  agent. 

M.  E.  Martin,  apothecary,  of  Vcrvins,  who  had  obtained  the  prize 
of  the  "Socicte  d'Encouragment"  for  having  isolated  the  gluten  in  tho 
preparation  of  starch,  was  the  first  who,  at  the  instance  of  M.  Bouchardat, 
in  1841,  made  some  bread,  in  the  proportions  which  we  have  just  cited — 
proportions  considered  at  that  time  as  indispensable  in  producing  panifi cation. 

In  tho  commencement  of  1842,  M.  Payen  having  spoken  in  one  of  his 
lectures  on  chemistry  of  gluten  bread,  and  of  the  application  which  M. 
Bouchardat  made  of  it,  M.  Kobine,  Syndic  of  the  bakers  of  Paris,  who 
happened  to  be  present  at  the  lecture,  departed  with  the  determination  to 
prepare  such  a  bread,  and  accordingly  did  so,  and  furnished  it  to  consumers 
not  only  in  Paris,  but  in  the  provinces.   M.  Robine  added  to  the  bread 
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some  batter,  eggs,  cheese,  and  other  substances  adapted  to  assist  the 
therapeutic  action  of  this  aliment,  according  to  the  taste  of  patients. 

M.  Bouchardat  considers  gluteu  bread  as  a  very  nourishing  article  of 
food,  suited  for  persons  weakened  by  age  or  by  privations,  or  also  by  long 
illness,  and  as  of  the  greatest  use  to  patients  labouring  under  dyspepsia 
and  gastritis.  Since  the  remarkable  labours  of  M.  Bouchardat  on  diabetes, 
experience  has  demonstrated  that  gluten  bread  may  also  be  of  great 
advantage  in  several  diseased  affections,  both  in  children  and  adults. 

In  1844,  M.  Durand  made  several  attempts  to  panify  pure  gluten,  the 
results  of  which  he* submitted  to  the  judgment  of  the  jury  of  the  Toulouse 
Exhibition  of  1845.  Honourable  mention  was  accorded  to  him;  this 
encouragement  redoubled  his  zeal,  and  at  the  exhibition  of  1850,  M. 
Durand  received  as  a  recompense  fur  the  improvement  which  he  had 
effected,  a  bronze  medal  The  gluten  bread  of  M.  Durand  is  exceedingly 
light;  it  has  the  appearance  of  bread,  the  dough  of  which  has  been 
perfectly  worked,  and  a  sufficiently  agreeable  taste ;  it  is  somewhat  elastic, 
but  when  slightly  heated  it  becomes  friable,  and  may  then  bo  easily 
ground.  The  semonU,  or  semolina,  which  M.  Durand  also  prepares  with 
his  gluten  bread,  is  capable  of  replacing  the  different  amylaceous  substances 
employed  in  making  soups,  in  all  cases  where  substances  containing  starch 
should  be  avoided,  and  competes  advantageously  with  the  granulated  gluten 
of  MM.  Veron,  a  product  derived  from  the  residual  gluten  of  their  vast  fac- 
tory for  the  preparation  of  starch  by  the  washing  process.  The  grauulated 
gluten  of  these  gentlemen  docs  not  contain,  according  to  the  report  of 
M.  Payen,  made  in  1845,  more  than  25  per  cent,  of  dry  gluten,  while  the 
semolina  of  M.  Durand  contains  80,  and  it  may  even  bo  mado  with  pure 
gin  ten  bread. 

The  semouU  made  with  gluten  bread,  which  has  undergone  all  the 
phases  of  panification,  does  not  contain,  like  the  granulated  gluten  of  MM. 
Veron,  raw  starch.  Hence  it  has  the  great  advantage  of  incorporating 
itself  with  soup,  milk,  and  water,  without  long  boiling,  and  of  being  very 
easily  digested. 

M.  Durand  having  perceived  the  inconvenience  which  the  ordinary  mode 
of  heating  his  gluten  bread  has  caused  to  those  who  use  it,  has  had  con- 
structed a  small  portable  stove  which  may  be  easily  heated  by  hot  iron, 
or  an  oil  or  alcohol  lamp. 

The  different  points  to  which  the  improvements  introduced  into  the 
manufacture  of  gluten  bread  refer,  are,  to  the  choice  of  the  glutens  which  he 
employs,  to  the  perfect  desiccation  of  the  bread  produced,  which  ensures 
its  preservation,  to  a  very  slight  roasting  which  he  subjects  it  to,  and 
which  renders  it  less  disagreeable,  and  finally  to  the  employment  of  the 
small  apparatus  which  permits  of  its  being  re-heated  and  eaten  in  good 
condition  long  after  its  preparation. 

The  gluten  bread,  such  as  it  was  at  first  prepared  by  the  bakers  to 
whom  M.  Martin  applied,  and  subsequently  by  the  late  M.  Kobine,  Syndic 
of  the  Parisian  bakers,  laboured  under  the  great  disadvantage  that  it 
could  only  be  preserved  for  a  limited  time;  great  difficulty  was  therefore 
encountered  in  sending  it  to  the  provinces.    M.  Durand  has  had  the 
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good  idea  of  preparing  a  bread  cat  into  thin  slices,  which  he  is  thus  able  to 
obtain  as  free  as  possible  from  moistnre,  which  then  requires  for  its 
perfect  preservation  only  to  be  kept  in  a  very  dry  place,  and  secured  from 
the  attacks  of  insects. 

The  gluten  flour  prepared  by  M.  Martin  had,  without  doubt,  the  great 
advantage  of  being  capable  of  being  preserved  for  a  long  time,  an  essential 
condition  when  it  was  required  to  be  sent  as  an  article  of  trade  to  a  con- 
siderable distance.  M.  Durand's  bread  can  also  be  preserved,  and  will  be 
preferred  by  those  persons  who  do  not  wish  to  be  compelled  to  prepare 
bread  at  least  every  week,  as  must  be  done  with  the  flour  of  M.  Martin. 
It  must,  however,  be  added,  that  the  bread  prepared  with  M.  Martin's 
flour  resembles  ordinary  bread  much  more  than  that  obtained  by  the 
manufacturer  of  Toulouse,  which  resembles  as  much  Brussels  biscuits  as  it 
does  ordinary  bread.  We  must  also  add,  that  M.  Dnrand  prepares  breads 
more  or  less  rich  in  gluten,  as  in  the  case  of  the  flour  of  M.  Martin. 

The  most  ingenious  idea  which  M.  Durand  has  had  to  render  the  gluten 
bread  less  disagreeable,  was  to  submit  it,  after  it  was  cut  into  slices,  to  a 
slight  roasting,  which  destroyed  its  elasticity,  and  most  efficaciously 
modified  the  mode  in  which  it  might  be  triturated  with  other  substances, 
in  communicating  to  it  an  agreeable  flavour.  This  torrified  bread  is 
perfectly  dry,  but  exposed  to  the  air  it  recovers  in  part  its  elasticity,  in 
absorbing  moisture.  It  is  in  order  to  restore  to  it  this  friability  that  M. 
Durand  has  had  the  idea  of  constructing  bis  small  tin-plate  stoves,  by 
means  of  which  the  friability  and  other  advantages  may  be  again  com- 
municated to  his  bread  in  a  short  time. 

M.  Durand's  gluten  bread  is  made  with  gluten  extracted  from  wheaten 
flour  by  simple  washing,  which  carries  off  the  starch  and  leaves  the  gluten. 
The  proportion  of  gluten  in  wheat  varies  according  to  the  quality.  The 
wheat  of  Toulouse  produces  a  flour  which  contains  10  to  12  parts  of 
gluten  in  100  of  the  soft  wheats.  The  proportion  is  .greater  in  the  semi- 
hard wheats,  and  certainly  very  mnch  so  in  the  hard  varieties.  The  rest 
is  starch.  The  process  by  which  the  glnten  is  obtained,  which,  as  we 
have  stated,  is  by  washing  out  the  starch,  is  long  and  expensive,  hence  the 
jmre  gluten  bread  of  M.  Dnrand  is  dear;  nevertheless  there  is  a  certain 
demand  for  the  use  of  persons  attacked  with  diabetes,  a  disease  mnch  more 
general  than  is  commonly  believed,  and  very  often  affecting  persons  without 
their  being  aware  of  it. 

A  bread  is  also  made  of  maize  flour,  a  starchy  substance,  to  which  from 
10  to  12  per  cent,  of  gluten  extracted  from  wheaten  flour  is  added.  In 
this  way  a  bread  is  obtained  almost  as  rich  in  nutritious  constituents  as 
that  made  with  wheaten  flour.  This  bread  has  an  excellent  appearance; 
it  has  an  agreeable  odour,  which  the  ordinary  maize  bread  has  not;  it  is 
white,  well  flavoured,  and  what  constitutes  its  principal  merit,  it  costs 
scarcely  more  than  half,  or  at  most  two-thirds,  as  much  as  ordinary  bread. 
This  result  is,  of  course,  arrived  at  when  gluten  is  mado  on  a  great  scale. 

Wheaten  flour,  as  we  have  said,  contains  from  10  to  12  per  cent,  of 
glnten,  the  rest  is  starch.  Formerly  the  starch  makers  allowed  the  gluten 
to  be  lost,  so  little  did  they  understand  their  operations.    This  valuable 
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substance,  gluten,  passed  into  a  state  of  putrefaction,  and  in  this  state 
served,  at  most,  only  to  feed  pigs.  At  present  the  gluten  is  separated  in 
a  state  of  purity  from  the  starch  by  improved  processes;  a  granulated 
substance  is  made  with  it  suitable  to  make  very  good  and  very  nourishing 
soups.  It  is  by  the  establishment  of  a  large  starch  works  that  M.  Durand 
will  procure  the  gluten  at  a  cheap  rate,  and  that  he  will  be  able  to  realize 
on  a  great  scale  that  which  he  has  hitherto  been  able  to  do  only  on  a 
small  scale,  and  as  a  mere  experiment 

M.  Durand  uses  moulds  for  baking  his  gluten  bread,  having  a  square 
section  and  slightly  conical,  that  is,  smaller  at  bottom,  in  order  that  the 
bread  may  be  more  easily  withdrawn  after  having  been  baked.  As  soon 
as  the  paste  is  introduced  into  the  mould,  it  is  covered  with  a  moveable 
cover  which  rests  upon  the  paste,  in  order  that  its  development  may  bo 
progressive;  the  weight  of  the  cover  should  be  proportioned  to  the  degree 
of  purity  of  the  gluten.  Two  iron  triangles,  placed  at  each  extremity, 
serve  to  prevent  the  cover  from  escaping  out  of  the  mould,  and  limit  the 
development  of  the  paste.  This  last  condition  is  essential,  because  heat 
having  a  considerable  influence  upon  gluten,  if  its  development  was  not 
strongly  compressed,  it  woidd  become  excessive,  and  would  render  the  bread 
incapable  of  being  handled.  It  is  for  the  same  reason  that  the  baking 
should  be  ctFectcd  in  an  oven  moderately  heated,  and  that  in  the  prepara- 
tion of  gluten  bread  from  wheaten  flour  no  yeast  should  be  employed.  The 
manipulation  of  dough  should  be  effected  by  the  hands,  and  as  actively  as 
possible.  In  order  to  do  so  it  is  necessary  to  choose  the  most  favourable 
moment,  which  is  known  by  the  degree  of  humidity  of  the  material,  the 
degree  of  which  should  be  in  harmony  with  the  quantity  of  starch  intended 
to  be  united  with  the  gluten. 

We  shall  here  indicate  the  proportions  which  M.  Durand  has  employed 
most  successfully  in  forming  his  mixtures  of  gluten  with  other  alimentary 
substances : — 

1.  Pure  gluten  bread,  with  the  addition  of  1  per  cent  of  common  salt 

2.  Bread  composed  of  90  per  cent,  of  moist  gluten,  10  per  cent,  of 
wheaten  flour,  and  1  of  common  salt. 

The  proportions  of  these  substances  vary  up  to  60  per  cent  of  moist 
gluten,  40  per  cent,  of  wheaten  flour,  and  1  of  salt 

3.  The  same  kinds  of  bread,  with  the  addition  of  3,  5,  8,  or  10  per 
cent  of  fresh  butter. 

We  must  also  speak  of  an  application  which  M.  Durand  has  made  of 
gluten  to  the  manufacture  of  chocolate.  This  chocolate,  which  is  made  in 
the  ordinary  way,  is  composed  of  the  following  proportions: — 

1.  334  grammes  of  cacoa,  160  grammes  of  gluten  bread  reduced  to  an 
impalpable  powder. 

2.  200  grammes  of  cacoa,  200  grammes  of  sugar,  and  100  grammes  of 
gluten  bread  reduced  to  powder. 

3.  200  grammes  of  cacoa,  250  grammes  of  sugar,  and  50  grammes  of 
pulverized  gluten  bread. 

4.  200  grammes  of  cacoa,  200  grammes  of  sngar,  and  100  grammes  of 
pure  gluten  flour,  equally  reduced  to  the  condition  of  an  impalpable 
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powder;  each  of  the  materials  composing  this  chocolate  should  be  separately 
pulverized,  and  with  care, 

5.  Chocolat  au  gluten,  in  which  fresh  gin  ten  is  rendered  less  coherent 
by  the  addition  of  half  its  weight  of  water,  containing  0  002  of  pure 
hydrochloric  acid,  and  dried  in  a  stove.  The  proportions  being  200 
grammes  of  cacoa,  200  grammes  of  sugar,  and  100  grammes  of  moist 
gluten. 

The  semoule  or  semolina  of  gluten  bread  may  be  prepared  from  any  of 
those  above  mentioned.  For  this  purpose  the  bread  must  be  dry,  for  it  is 
only  after  having  been  subjected  to  the  action  of  heat  that  it  can  be  pul- 
verized. 

To  prepare  the  gluten  bread  a  la  farine  de  mats,  the  same  process 
should  be  used  as  in  making  the  gluten  bread  with  wheaten  flour,  with  the 
addition,  however,  of  a  yeast  composed  of  two-thirds  of  wheaten  flour, 
and  one- third  of  common  water. — Le  Genie  Industrie!,  August,  1854. 

[A  large  quantity  of  wheaten  starch  is  annually  made  in  Ireland,  and 
all  by  processes,  so  far  as  we  are  aware,  in  which  the  gluten  is  lost.  We 
have  translated  the  present  paper  for  the  purpose  of  calling  attention  to 
the  subject  generally,  and  especially  for  the  purpose  of  recommending  to 
those  engaged  in  starch  making,  the  economical,  healthy,  and  perfect  pro- 
cess of  M.  Martin,  of  Vervin,  in  which  the  gluten  as  well  as  the  starch  is 
obtained  in  a  state  of  purity.  We  can  see  no  reason  why  the  same  valu- 
able applications  which  have  been  made  of  gluten  in  France,  should  not  be 
carried  on  in  Ireland,  more  especially  as  we  actually  import  several  of  these 
products.] 


Art.  IV  Improvement  in  Dresssing  Flax. 

[We  shall  endeavour,  in  all  future  numbers  of  the  Journal  of  Industrial 
Progress,  to  bring  under  the  notice  of  our  readers  every  supposed  im- 
provement in  the  chemical  or  mechanical  preparation  of  flax  and  of  linen 
fabrics,  made  in  America,  on  the  Continent,  or  in  these  countries,  which 
shall  come  within  our  knowledge.  In  doing  so,  it  is  of  course  to  be 
understood,  that  we  do  not  plcdgo  ourselves  to  the  value  of  the  supposed 
improvement.  It  is  quite  as  important  for  those  engaged  in  a  great 
branch  of  industry  to  become  acquainted  with  those  processes  which  have 
failed  as  with  those  which  have  been  successful.  Very  often  the  former 
contain  the  germs  of  real  improvements,  which  in  skilful  hands  may  be 
developed.  Hence  it  is  that  we  propose  to  give  a  place  to  every  project 
upon  this  subject  with  which  we  may  become  acquainted.] 

The  annexed  engravings  represent  an  improvement  in  the  dressing  of 
flax,  for  which  a  patent  was  granted  to  E.  L.  Norfolk,  of  Salem,  Mass. 
on  the  9th  of  May  last. 

Fig.  1  is  a  longitudinal  vertical  section  of  a  machine  having  the  im- 
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provaraents,  and  fi?  2  is  a  plan  of  the  same;  fig.  3  Is  a  perspective  view 
of  one  of  the  regulating  trunks,  and  fig.  4  is  a  longitudinal  vertical  section 
of  the  same.  Fig  5  is  a  plan  of  part  of  the  apparatus  which  regulates  tho 
feed.  Similar  letters  of  reference  indicate  corresponding  parts  iu  each  of 
the  several  figures. 

The  invention  consists  in  a  certain  device  for  regnlating  the  move- 
ments of  the  rollers  which  supply  the  flax  to  the  machine,  whereby  tho 
rollers  are  made  to  feed  the  material  at  a  speed  corresponding  inversely 
with  tho  quantity  passing  between  them,  or  to  stop  entirely  when  the 
quantity  become  so  great  as  to  render  a  stoppage  necessary.  Tho 
working  parts  of  the  machine  are  all  supported  by  the  frame,  A,  and 
receive  motion  from  the  driving  shaft,  B.     In  this  machine  only  two 
toothed  cylinders,  C  and  D,  are  used,  the  first  of  which,  C,  revolves  at  a 
comparatively  slow  speed,  and  is  placed  in  suitable  bearings  between 
the  pair  of  drawiug  rollers,  E  E,  and  the  two  pairs  of  feed  rollers,  F  F,  all 
of  which  are  hung  in  suitable  bearings,  parallel  with  it,  and  as  close  as 
practicable  to  the  points  of  its  teeth.     The  peripherics,  F  F,  revolve  at 
about  one-sixth  of  the  speed  of  the  points  of  the  teeth  of  the  cylinder,  C, 
and  those  of  the  drawing  rollers,  E  E,  at  the  same,  or  a  little  greater  speed 
than  the  points  of  the  same  teeth.  The  second  toothed  cylinder,  D,  is  placed 
in  suitable  bearings  between  a  pair  of  feed  rollers,  F'F',  and  a  pair  of  drawing 
rollers,  E'  E\  which  are  also  hung  in  suitable  bearings,  and  revolve  at 
about  the  same  speed,  in  relation  to  the  points  of  its  teeth,  as  the  first- 
named  feed  and  drawing  rollers  do  to  the' teeth  of  the  first  cylinder.  The  feed 
rollers,  F'  F',  must  revolve  at  the  same  speed,  or  faster  than  the  drawing 
rollers,  EE,  hence  the  points  of  the  teeth  of  D  will  revolve  at  about  six  times 
the  speed  of  those  of  C.    The  feed  rollers,  G  G  G,  which  supply  the  flax  in 
the  first  instance  to  the  machine,  are  in  six  sets  (fig.  2) ;  but  any  number  of 
sets  may  be  used,  each  hung  in  independent  bearings;  there  are  three  rollers 
in  each  set,  and  they  receive  an  intermittent  rotary  motion  by  the  following 
means :  on  the  lowest  rollers  of  each  set  is  a  toothed  wheel,  «,  into  which 
gears  an  endless  screw,  6,  near  the  upper  end  of  an  upright  shaft,  c,  which 
works  in  bearings  in  a  cross-piece,  II,  at  the  top,  and  a  support,  I,  at  tho 
bottom;  this  shaft  carries,  near  its  lower  end,  a  toothed  wheel,  d,  which 
gears  into  the  teeth,  f,  on  the  face  of  one  of  six  wheels,  J  (of  which  one  is 
for  each  set  of  feed  rollers)which  are  all  hung  loosely  on  a  horizontal  shaft,  K. 
Each  of  the  wheels,  J,  in  addition  to  teeth,  c,  on  its  face,  has  teeth  on  its 
periphery,  and  the  last-named  teeth  are  engaged  by  two  parts,  kh,  attached 
to  the  short  levers,  L  L',  both  working  loosely  on  the  shaft,  K,  as  a  ful- 
crum; these  levers  are  connected  by  two  curved  links,  M  M,  which  partly 
encircle  the  shaft,  K,  to  a  bar,  N,  which  slides  freely  in  horizontal  guides 
/"and  g>  one  lever  occupying  a  position  above  and  the  other  below  the  shaft, 
and  the  pawls,  h  A,  being  so  arranged  that  when  a  horizontal  reciprocating 
motion  is  given  to  the  bar,  N,  the  levers  will  cause  the  pawls  to  act  alter- 
nately to  turn  the  wheel  in  the  direction  of  tho  arrow  shown  on  it  in  fig.  1, 
as  the  bar  moves  in  the  opposite  directions,  the  pawls  being  always  kept 
in  working  position  by  springs,  t  i.    The  reciprocating  movemeut  of  the 
bar,  N,  necessary  to  work  tho  levers  and  pawls,  is  given  by  means  of  six 
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eccentrics,  0,  (of  which  one  is  for  each  set  of  feed  rollers)  on  a  shaft  P, 
which  receives  motion  through  gearing  from  the  main  shaft,  and  a  spring, 
j,  which  is  connected  to  the  bar,  N,  and  to  the  guide  g\  the  bar  being 
forced  back  or  towards  the  wheel,  J,  by  the  eccentrics,  and  being  drawn 
forward  against  a  suitable  stop,  which  will  be  hereafter  described,  by  the 
spring,,;*.  The  intermittent  rotary  motion  of  the  wheel,  J,  gives  a  similar 
motion  to  the  upright  shaft,  c,  and  by  it  is  communicated  to  the  rollers, 
G  G  G,  at  a  greatly  reduced  speed.  The  speed  of  the  revolution  of  the 
shaft,  P,  is  such  that  the  revolution  given  to  the  feed  rollers,  G  G  G,  is 
much  slower  than  that  of  the  rollers,  F  F,  as  the  latter,  in  addition  to 
serving  as  feed  rollers  to  the  cylinder,  C,  serve  as  drawing  rollers,  and 
give  the  first  draw  to  the  fibres.  The  position  of  the  several  eccentrics  on 
the  shaft,  P,  should  be  such,  that  they  will  cause  the  intermittent  move- 
ments of  the  rollers,  G  G  G,  to  commence  successively,  and  not  all  at  ouce, 
to  insure  greater  regularity  in  the  aggregate  feed.  The  quantities  of  fibre 
delivered  by  tho  several  sets  of  rollers,  G  G  G,  are  collected  into  two  larger 
quantities,  by  passing  through  two  funnels,  Q  Q,  (fig.  2)  oue  behind  each  pair 
of  rollers,  F  F,  and  so  collected,  arc  fed  by  the  latter  rollers  to  the  drawing 
rollers,  E  K,  by  which  they  are  drawn  out.  During  the  drawing  operation 
the  toothed  cylinder,  C,  opens  and  separates  the  fibres,  combs,  (or  lays 
them  straight  and  parallel,)  and  takes  out  all  the  tow.  After  leaving  the 
drawing  rollers,  E  E,  the  fibres  are  conducted  through  a  funnel,  R,  which 
collects  them  all  in  one  quantity,  and  so  collected  conducts  them  to  the 
rollers,  F'  F',  which  feed  them  to  the  next  pair  of  drawing  rollers,  E'  E', 
by  which  they  are  again  drawn  out  During  the  second  drawing  the 
fibres  are  submitted  to  the  operation  of  the  second  toothed  cylinder,  D, 
which  repeats  the  operation  of  the  cylinder,  C.  From  the  rollors,  E'  E', 
the  material  is  delivered  into  another  funnel,  V,  by  which  they  arc  con- 
densed from  the  form  of  a  thin  flat  sheet  into  a  sliver,  and  conducted 
between  two  rollers,  S  S,  which  compress  them  together  and  deliver  them 
in  a  condition  for  roving.  The  combination  of  the  toothed  cylinders,  C 
and  D,  and  the  rollers  E  E  and  E'  F/,  and  F  F  and  F'  F',  is  found  to 
effect  the  separating,  straightening,  drawing  out,  and  cleaning  of  the  fibres 
with  an  extraordinary  degree  of  perfection  and  rapidity;  and  by  separating 
the  feed  which  supplies  the  machine  in  the  first  instance,  and  then  drawing, 
and  afterwards  doubling  repeatedly,  the  sliver  is  made  of  comparatively 
uniform  thickness ;  but,  in  order  to  make  the  uniformity  perfect,  it  is  neces- 
sary to  equalize  in  the  greatest  possible  degree  the  feed  from  each  set  of 
rollers,  GGG;  and  for  this  purpose  I  employ  the  trunks,  T.  one  for  each 
set  of  rollers,  placed  as  close  as  possible  in  front  of  the  rollers,  and  open 
at  the  back  and  front,  to  allow  the  free  passage  of  the  flax.  The  trunks 
are  attached  to  the  cross-piece,  H,  and  each  is  furnished  with  a  mouth- 
piece or  lid,  £,  (fig.  3  &  4)  which  is  hinged  at  its  back  end,  at  the  upper 

Fig.  3.  Fig  4. 
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part  of  the  back  of  the  trunk,  and  has  its  front  end  resting  npon  the 
bottom  of  the  trunk,  or  upon  whatever  is  placed  therein  or  passing  through 
it — resting  therefore  upon  the  flax.  A  weight,  /,  (fig.  1)  is  suspended  from 
the  end  of  a  pair  of  arms,  m  m,  (fig.  3)  which  stand  out  from  the  front  of 
the  lid  or  mouth-piece;  and  this  weight  causes  the  flax  to  bo  tightly 
compressed  in  the  trunk.  The  arms,  m  m,  are  connected  by  a  rod,  n, 
(fig.  1 )  to  the  short  arm  of  a  lever,  U,  of  the  first  order,  which  works  upon 
a  fixed  fulcrum,  o,  the  longer  arm  of  said  lever  having  a  wedge,  p,  suspen- 
ded from  it,  which  wedge  constitutes  the  stop  before  alluded  to  for  arrest- 
ing the  forward  motion  of  the  bar,  N.  The  wedge,  py  works  in  a  slot,  qt 
in  the  forward  end  of  the  said  bar,  passes  through  a  slot  r,  (fig.  5)  in  the  guide 

Fig.  5. 


IQ, 


bar,  <7,  and  rests  against  the  back  side  of  the  front  part  of  the  said  guide  bar, 
which  is  of  angular  form.  The  bar,  N,  is  arrested  in  its  forward  motion 
by  the  back  part  of  the  slot,  r,  coming  in  contact  with  the  wedge,  the 
height  of  which  will  therefore  regulate  its  movement.  When  the  wedge 
is  raised  bo  that  its  point  only  enters  the  slot,  it  will  not  arrest  the  bar  at 
all;  and  consequently  the  latter  then  receives  the  full  throw  of  the  eccen- 
tric; but  when  the  broadest  part  of  the  wedge  is  in  the  slot,  the  bar  is 
pushed  so  far  back,  that  the  eccentric  will  scarcely  act  upon  it  at  all,  or 
the  wedge  may  be  made  broad  enough  to  stop  the  movemeut  of  the  bar, 
N,  entirely,  and  thus  stop  the  feed.  The  parts  are  so  adjusted,  that  when 
the  proper  quantity  is  being  fed  through  the  trunks,  the  mouth-piece,  kt 
will,  by  means  of  the  arms,  m  m,  rod,  n,  and  lever,  U,  hold  the  wedge 
such  a  height  as  to  allow  the  bar,  N,  the  proper  movement  necessary  to 
give  the  feed  rollers  the  required  amount  of  motion  every  time  they  act, 
and  should  there  be  any  increase  in  the  quantity  of  feed,  the  mouth-piece 
will  be  raised,  and  cause  the  wedge  to  be  depressed,  and  therefore  lessen 
the  length  of  the  feed;  the  contrary  effect  being  produced  if  the  quantity  of 
the  feed  decreases.  The  amount  of  the  feed  may  be  increased  or  decreased 
at  pleasure,  by  altering  the  length  of  the  rod,  n,  or  by  altering  the  distance 
of  the  wedge  from  the  lever,  U — Scientific  American,  July  2'JrA,  1854. 
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Art.  V. — On  the  employment  of  Peat  in  burning  Clay  Pipes  or  Tiles. 
By  Henry  Anderson,  Jun.,  of  Ballyuacree,  Ballymoncy,  Co.  Antrim. 

The  importance  of  thorough  drainiug  has  been  for  many  yeare  so  folly 
appreciated,  and  the  remunerative  results  have  proved  so  very  satisfactory 
to  the  agriculturist,  that  in  the  present  progressive  age,  whilst  foreign 
grain,  both  raw  and  manufactured,  is  admitted  into  our  ports  free  from  all 
duty,  no  land  can  be  farmed  with  profit  unless  a  liberal  expenditure  has 
been  afforded  it  in  drainage;  hence  we  all  feel  the  necessity  of  being  able 
to  accomplish  this  in  the  cheapest  and  best  manner.  Feeling  satisfied 
that,  even  in  districts  where  stones  are  abundant,  tile-draining  can  be 
performed  cheaper  and  in  a  superior  manner  if  pipes  or  tiles  can  be  obtained 
at  a  moderate  rate,  I  now  propose  to  state  some  results  which  may  induce 
and  enable  interested  parties  to  manufacture  draining  tiles  or  pipes  in 
districts  far  removed  from  coal,  where  peat  forms  the  local  fuel. 

My  observations  and  experience  in  the  use  of  this  particular  fuel  have 
extended  over  a  period  of  six  or  seven  years,  during  which  time  I  have 
seen  several  millious  of  pipes  and  tiles  of  all  sizes  burned,  besides  large 
quantities  of  brick;  and,  with  the  exception  of  one  year,  peat  alone  was 
used.  About  seven  years  since,  my  father,  having  purchased  a  property 
in  the  north  of  Ireland  (County  Antrim),  soon  discovered  that,  although 
the  soil  was  of  superior  quality,  little  prospect  could  be  entertained  of 
obtaining  even  a  very  moderate  return  for  the  amount  expended  in  pur- 
chase money,  unless  every  acre  was  subjected  to  the  operation  of  thorough 
drainage ;  he  therefore  immediately  set  to  work,  and  as  there  was  no  tile 
manufactory  in  the  district,  stones  were  necessarily  substituted;  but  as 
they  had  not  only  to  be  purchased,  but  also  carted  three  miles,  the  expense 
was  found  so  enormous  as  to  preclude  all  hope  of  adequate  remuneration. 
After  minute  inquiry  regarding  the  cost  of  tiles  in  Scotland,  as  also  careful 
calculations  of  the  expense  which  their  importation  must  incur,  it  became 
evident  that  draining  could  not  possibly  be  effected  under  such  disadvan- 
tages without  a  ruinous  loss,  whilst,  were  the  land  permitted  to  remain  in 
its  primitive  conditiou,  only  medium  crops  could  be  expected.  Under 
these  circumstances,  my  father,  being  naturally  desirous  of  obtaining 
reasonable  interest  for  the  considerable  sum  invested,  and  also  auxious  to 
set  an  example  of  improvement  in  agricultural  matters  (greatly  needed  in 
this  neglected  neighbourhood),  resolved  to  attempt  the  manufacture  of 
tiles  on  his  own  property,  having  observed  clay  which  he  believed  suitable 
for  this  purpose  in  the  stone  drains  then  in  progress  of  sinking.  A  portion 
of  this  clay  was  at  once  seut  to  a  tile  manufacturer  in  Scotland,  which 
being  soon  returned  in  the  form  of  excelleut  draining  tiles,  with  a  most 
satisfactory  opinion  of  its  capabilities  from  the  burner,  ere  many  weeks 
had  elapsed  a  moderately  sized  work  was  erected,  under  the  management 
of  an  experienced  man  from  Scotland,  who  had  spent  nearly  thirty  years 
of  his  life  in  that  occupation. 

Since  that  period  the  works  have  been  gradually  augmented,  proving  in 
every  respect  most  beneficial.    Not  only  has  nearly  all  the  property  on 
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•which  they  stand  been  drained,  but  a  considerable  quantity  of  tiles  has 
been  disposed  of  to  neighbouring  proprietors. 

The  superintendent,  never  having  used  turf  for  tile  burning,  could  not 
believe  it  suited  for  that  purpose,  aud  during  the  first  year  that  the  works 
were  in  operation,  coal  was  imported  from  Scotland  at  considerable  expense, 
but  having  been  at  length  induced  to  try  the  native  fuel,  he  ultimately 
confessed  a  preference  for  it,  and  all  who  have  tested  or  seen  the  pipes 
and  tiles  produced  under  this  system  of  burning  admit  them  to  be  of 
superior  quality.  Feeling  considerable  interest  in  all  matters  connected 
with  agriculture,  since  the  erection  of  the  works  above  mentioned  I  have 
directed  my  constant  attention  towards  the  entire  process  of  manufacturing 
and  burning  tiles,  as  also  the  effects  produced  by  different  kinds  of  fuel, 
consequently  I  state  nothing  which  does  not  result  from  personal 
observation. 

The  quality  of  peat  naturally  varies  considerably  in  almost  every  dis- 
trict, but  for  the  general  understanding  and  determining  those  varieties 
best  suited  for  fuel,  suflicc  it  to  say,  that  iu  bogs  hitherto  undisturbed, 
where  this  vegetable  deposit  is  yearly  accumulating,  the  uppermost  portion 
generally  consists  of  that  description  usually  termed  "  Flow/'  which 
varies  iu  depth  from  1  to  10  feet  in  different  localities,  and  presents  a  soft, 
spongy,  porous  appearance,  and  on  further  examination  it  is  found  light, 
containing  but  a  small  quantity  of  matter  capable  of  generating  caloric, 
being  from  its  open  natnre  unable  to  sustain  continued  combustion.  On 
the  removal  of  this  flow  a  substance  much  closer  and  denser  becomes 
visible;  the  increased  density  arising,  no  doubt,  from  the  greater  length 
of  time  the  deposit  has  existed,  as  well  as  the  pressure  caused  by  the  super- 
incumbent weight.  When  this  variety  of  bog  is  carefully  cut,  dried,  and 
especially  if  built  into  stacks,  and  allowed  thus  to  remain  for  some  months 
until  entirely  free  from  moisture,  it  forms  a  turf  of  sound  quality,  producing 
a  good  flame,  and  yielding  a  large  amount  of  heat.  The  ash  of  this  peat, 
as  also  that  of  flow,  is  light  and  white.  The  third  and  lowest  deposit  of  a 
turf  moss  is  still  closer  and  denser,  approaching  much  nearer  coal,  becom- 
ing hard,  black,  and  weighty,  when  prepared  for  use  in  the  manner  above 
described,  affording  also  a  greater  degree  of  heat;  consequently  it  is  pre- 
ferred to  either  of  the  two  former  kinds  by  parties  conversant  with  the 
relative  value  of  turf.  The  ash  remaining  from  this  species  is  red,  arising 
from  its  closer  proximity  to  the  clay. 

In  Ireland  the  use  of  turf  as  fuel  is  not  confined  to  any  particular  dis- 
trict, its  value  being  fully  appreciated  by  most  of  the  country  manufac- 
turers, who  render  it  available  in  most  of  their  public  works,  as  also  in 
the  economy  of  domestic  life;  whilst  to  the  poorer  classes  it  proves  a  boon 
of  no  common  magnitude,  as  during  the  process  of  preparation  extensive 
employment  is  afforded  them  at  a  season  when  farming  operations  aro 
light,  whilst  to  all  a  cheap  and  cheering  fire  is  secured  during  the  cold  and 
dreary  nights  of  winter. 

The  most  suitable  method  of  using  turf  in  the  manufacture  of  tiles  can 
briefly  be  stated,  when  it  will  bo  evident  that  in  no  degree  does  it  differ 
from  coal    At  the  commencement  the  fire  must  be  applied  slowly,  untij 
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whatever  moisture  yet  remaining  in  the  pipes  has  passed  off,  which  is 
easily  ascertained  by  observing  when  the  steam  ceases  to  escape  from  the 
kiln,  which  may  be  from  twenty  to  thirty  hours,  according  to  the  degree 
of  dryness  in  which  the  pipes  were  when  put  into  the  kiln;  after  this  the 
fuel  is  added  more  freely,  increasing  the  quantity  at  each  tiring  in  propor- 
tion to  the  amount  of  heat  required  to  burn  the  clay  thoroughly.  Some 
varieties  of  clay  require  more,  some  less;  but  this  must  be  left  to  the  judgment 
of  tho  burner,  who,  it  is  supposed,  understands  the  nature  of  the  clay  he  is 
manufacturing.  Care  and  close  observation  is  very  requisite,  lest  the  heat 
may  be  too  great  or  increased  too  rapidly,  when  ineltiug  would  take  place, 
as  I  have  seen  on  one  or  two  occasions.  To  attend  the  furnace  of  a  largo 
kiln,  where  turf  is  tho  fuel,  more  assistance  is  necessary  than  wheu  coal 
alone  is  used,  as  the  rapidity  with  which  turf  is  consumed  in  so  hot  a 
furnace  as  that  of  a  tile  kiln  causes  the  fires  to  require  replenishing  every 
twenty  minutes  or  half  hour.  The  time  occupied  in  the  operatiou,  from 
its  commencement  to  completion,  is  from  fifty  to  sixty  hours — sometimes 
three  days;  nor  would  I  recommend  too  great  haste  in  burning  off  a  kiln, 
having  seen  a  tougher  and  nicer  article  produced  by  allowing  the  fires  a 
little  extra  time,  the  uppermost  row  being  as  well  burned  as  those  in  more 
immediate  contact  with  the  fire. 

As  the  relative  cost  of  turf  and  coal  must  necessarily  depend  on  various 
local  circumstances,  such  as  distance,  mode  of  conveyance,  value  of  the 
article,  where  produced,  &c  &c,  each  individual  must,  of  course,  enter 
into  these  calculations  for  himself,  but  it  may  not  prove  uninteresting  to 
give  a  brief  statement  of  the  difference  in  cost  which  exists  in  this  district. 
Let  us  assume,  then,  that  coals  can  be  delivered  at  the  works  here,  after 
paying  freight  and  charges,  land-carriage,  *kc,  at  13$.  per  ton,  cither  from 
the  ports  of  Glasgow  or  Ardrossan,  and  the  amount  requisite  for  burning 
25,000  2-inch  pipes  is  7  tons,  thus  costing  £4  lis.  per  kiln,  or  Us.  8d.  per 
1,000;  while  turf  can  be  purchased  at  (yd.  per  gauge  (a  measure  of  3  feet 
square),  and  120  gauges,  or  £3  worth,  arc  required  to  burn  a  kiln  of 
equal  size,  thus  showing  a  saving  in  favour  of  turf  of  30s.,  or  upwards,  on 
every  25,000  pipes,  and  nearly  Is.  3d.  on  every  1,000  pipes,  which,  in 
an  article  of  large  consumption  and  small  value,  is  well  worthy  of  con- 
sideration— to  which  may  be  added  the  facility  of  obtaining  a  ready  supply 
of  the  fuel;  whereas,  early  in  spring,  it  is  both  inconvenieut  and  difficult  to 
import  coals  from  Scotland,  aud  at  that  season  freights  arc  higher,  further 
adding  to  the  cost  of  coals.* 

As  any  kiln  constructed  for  coal  fuel  will  be  found  equally  suitable  for 
the  use  of  turf,  a  few  words  on  the  suhject  of  kilns  best  suited  for  turf  will 
suffice.  The  first  kiln  erected  at  our  works  is  capable  of  containing  25,000 
2-inch  pipes,  and  is  similar  to  those  used  in  the  midland  shires  of  Scot- 
laud,  from  which  locality  the  plans  were  procured..  As  the  works  increased, 
another  kiln  was  built  capable  of  holding  20,000,  and  which  exactly  re- 


*  K  so  1  iriro  n  saving  can  ho  effected  where  coals  cost  only  13«.  per  ton,  it  must 
be  evident  that  the  use  of  turf  must  be  highly  advantageous  in  the  west  and  mid- 
land districts  of  Ireland,  where  coals  are  now  very  expensive.— Ed. 
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sembles  the  common  riddle  kiln  of  Scotland,  with  this  slight  difference,  the 
furnace  bars  extend  wholly  across  the  kiln,  instead  of  being,  as  is  usually 
the  case,  only  2  feet  in  length ;  and  trivial  as  this  alteration  may  appear, 
most  beneficial  effects  have  been  produced,  greatly  facilitating  the  process 
of  burning,  as  the  enlarged  space  thus  afforded  for  the  entrance  of  air 
materially  increases  and  equalizes  the  draught,  and  thus  prevents  the  turf 
from  becoming  coated  with  ash,  which  invariably  retards  the  process  of 
burning. 

The  two  fuels  may,  however,  be  used  conjointly  with  beneficial  results. 
Indeed,  the  burner  here  would  be  disposed  to  fire  his  kiln  with  coals  for 
the  last  three  or  four  hours,  provided  they  were  as  cheap  as  turf;  but  my 
own  opinion  is,  that  this  desire  on  his  part  arises  wholly  from  a  wish  to 
save  himself  some  of  the  extra  labour  aud  strict  atteution  which  is  neces- 
sary when  turf  is  used. 

In  my  anxiety  to  compress  the  preceding  observations  regarding  the  use 
of  turf  as  fuel  into  a  brief  space,  I  have  not  referred  to  the  mauy  other 
cases  whore  it  supplies  the  place  of  coal,  but  may  state  that  it  is  used  for 
economy  in  firing  the  ten -horse-power  steam-engine  erected  on  this  farm, 
for  thrashing,  oat-bruising,  straw- cutting,  &c.  tve 

In  conclusion,  I  have  only  further  to  remark,  that  it  will  be  to  me  a 
source  of  sincere  gratification  if  the  information  I  have  attempted  to  convey 
should  prove  the  means  of  inducing  landed  proprietors  (residing  in  districts 
where  turf  is  abundant)  to  erect  tile  manufactories,  which  hitherto  they 
may  have  been  deterred  from  attempting  in  consequence  of  the  absence  or 
high  price  of  coal. — Prize  Etsay  in  Transactions  of  the  Highland  and 
Agricultural  Society  of  Scotland. 


Abt.  VI. — On  two  processes  for  the  Preparation  of  Aluminium,  and  on 
a  new  form  of  Silicium,  by  II.  Sainte-Claire  Deville. 

M.  Deville  has  read  to  the  Academy  of  Sciences  a  continuation  of  his  researches 
on  aluminium,  (see  notice  of  his  former  communication  in  No  IV.,  p.  110,  of  this 
Journal,)  and  exhibited  to  its  members  lurge  slips  of  this  curious  metal,  and  also 
some  large  medals  struck  in  the  French  Mint  from  it,  which  appear  to  hare  ex- 
cited universal  admiration.  Nothing  could  be  more  astonishing,  certainly,  than 
to  handle  pieces  of  a  metal  existing  in  common  clay,  having  all  the  brilliancy  of 
silver,  and  yet  only  as  heavy  as  glass.  M.  Sainte-Claire  Deville  has  not,  how- 
ever, confined  his  researches  to  aluminium,  but  has  also  succeeded  in  obtaining 
silicium,  a  substance  even  still  more  abundant  in  nature  than  aluminium,  in  a  very 
peculiar  form,  and  with  properties  which  seem  to  hold  out  a  hope  that  it  mny  also 
become  useful  in  the  industrial  arts.  The  subject  is  so  important  and  interesting, 
that  we  shall  give  the  substance  of  M.  Deville's  paper  here,  and  to  a  great  extent 
in  his  own  words. 

14 1  have  the  honour  to  present  to  the  Academy  the  continuation  of  a  work  un- 
dertaken and  carried  on  with  an  object  altogether  scientific,  but  the  results  of 
which,  confirmed  by  new  experiments,  have  again  conducted  me  to  the  same 
practical  conclusion.  Aluminium,  of  which  the  commonest  clays  may  contain  25 
per  cent,  of  their  weight,  is  eminently  adapted  to  become  a  useful  metal.  I  had 
not  published  the  methods  which  I  had  employed  to  produce  it ;  they  required  to 
be  controlled  by  experiments  still  made  on  a  small  scale,  it  is  true,  but  which  I 
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could  not  try  with  the  funds  allocated  to  my  laboratory  at  the  Ecole  Normale.  I 
owe  it  to  the  Academy  to  have  been  able  to  realize  these  experiments,  and  I  here 
express  to  it  my  gratitude. 

'*  Before  entering  upon  the  subject  of  this  note,  I  must  state  that  everything 
which  I  had  announced  at  the  conclusion  of  my  first  study,  has  liecn  verified  and 
confirmed  since  I  possessed  aluminium  in  pretty  considerable  quantities.  The 
medals  of  large  size  which  I  have  had  struck,  the  plates  which  1  place  under  the 
eyes  of  the  Academy,  have  not  undergone  any  alteration  in  the  air;  the  small  in- 
gots have  been  handled  each  day,  during  many  months,  without  losing  their 
brilliancy.  Finally,  this  substance  is  so  unoxidizable,  that  it  resists  the  action  of 
the  air  in  a  muffle  "heated  to  the  temperature  required  for  gold  assays ;  in  a  cupel, 
lead  burns,  the  litharge  melts  by  the  side  of  the  aluminium,  which  loses  none  of  its 
properties.    If  this  metal  alloved  itself  with  lead,  it  could  evidently  be  cnpelled, 

"  Aluminium  conducts  electricity  eight  times  better  than  iron,  and  consequently, 
as  well,  if  not  better,  than  silver. 

"  The  place  among  the  metals  which  should  be  given  to  aluminum,  in  accord- 
ance with  the  principles  of  classification  of  M.  Thenard,  ought  to  remove  it  from 
magnesium,  zinc,'  and  manganese,  alongside  which  it  is  now  placed.  It  should  bo 
made  the  type  of  a  very  natural  group,  composed  of  itself,  chromium,  iron,  nickel, 
and  cobalt.  They  have  a  common  character,  to  which  I  attach,  in  a  theoretical 
point  of  view,  the  greatest  importance ;  they  are  not  attacked  by  weak  or  con- 
centrated nitric  acid,  in  the  presence  of  which  they  become  /Missive.  Passivity, 
very  energetic  in  the  case  of  aluminium  aud  chromium,  the  protoxides  of  which 
(if  "there  is  one  of  aluminium)  have  an  ephemeral  existence,  is  only  manifested  in 
iron  in  concentrated  nitric  acid,  where  the  production  of  protoxide  is  impossible ; 
it  is  only  very  feebly  exhibited  in  the  case  of  nickel  and  cobalt,  the  scsqui-oxides 
of  which  arc"  unstable,  and  only  enter  with  dilliculty  into  combination  The  two 
latter  metals  establish  the  passage  to  manganese.  I  shall  return  at  a  future  period 
to  these  analogies,  which  give  a  new  idea  of  the  phenomenon  of  passivity,  at  least 
of  the  chemical  part  of  it. 

''Aluminium,  like  iron,  does  not  alloy  itself  with  mercury,  and  takes  up,  with 
difficulty,  some  traces  of  lead ;  it  produces  with  copper  light  alloys,  which  are 
very  hard  and  very  white,  even  when  the  copper  enters  into  the  composition  of 
the  alloy  to  the  extent  of  25  per  cent.  Its  most  distinguishing  characteristic  is 
its  propcrtv  of  forming  with  carbou,  and  especially  with  silicium,  a  grey,  granular, 
brittle,  fusible,  metallic  mass,  (corresponding  to  pig  iron,)  which  is  crystallizable 
with  great  facility.  The  planes  of  cleavage  intersect  at  angles  which  appear  to  be 
right  If  this  cast  metal  be  attacked  by  hydrochloric  acid,  the  stinking  odour  of 
the  evolved  hydrogen  will  indicate  the  presence  of  carbon.  But  that  which  it 
especially  contains  is  silicium,  which  may  be  separated  in  a  state  of  purity  by  the 
prolonged  action  of  boiling  concentrated  hydrochloric  acid.  It  appears  to  me  that 
the  silicium  exists  in  the  cast  aluminium,  in  the  same  condition  as  the  carbou  in 
grey  pig  iron,  a  condition  as  yet  but  little  understood,  but  upon  which  my  re- 
searches on  aluminium  will  permit  me,  I  hope,  to  throw  some  light 

"This  silicium  is  in  the  form  of  brilliant  metallic  scales,  completely  similar  to 
grains  of  platinum,  and  in  this  form  it  differs  essentially  from  the  silicium  of 
Berzelius.  I  do  not,  however,  believe  silicium  to  be  a  true  metal ;  on  the  con- 
trary, I  consider  that  this  new  form  of  silicium  is  to  ordinary  silicium  what  gra- 
phite is  to  carbon.    This  body  possesses  all  the  chemical  properties  whieh 


•  41 1  would  place  zinc  alongside  magnesium ;  in  the  first  place,  zinc  sensibly  de- 
composes water  at  100°  (centigrade);  and  then,  notwithstanding  the  common 
opinion,  pure  oxide  of  zinc  Is  not  reducible  by  hydrogen,  in  the  midst  of  which  it 
volatilizes,  forming  a  mass  of  crystals,  in  which  the  rhombohedrieal  termina- 
tions of  oxide  of  zinc  are  seen.  I  published  two  years  ago  an  analytic  method, 
founded  upon  this  property  of  zinc,  which  M.  Debray  has  since  verified  by  nu- 
merous experiments  made  in  the  laboratory  of  the  Ecole  Normale;  he  has  besides 
seen  that  oxide  of  zinc  resists  the  reducing  action  of  Marsh  gas,  in  the  midst  of 
which  it  completely  volatilized," 
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Bcrzclius  attributes  to  the  residue  of  the  incomplete  combustion  of  ordinary 
silicium,  but  is  still  more  unalterable.  Thus,  to  give  an  idea  of  this  indifference  to 
the  action  of  the  most  energetic  reagents,  the  new  silicium  which  I  have  the 
honour  to  exhibit  to  the  Academy,  ha.s  been  heated  to  a  white  heat,  in  a  current 
of  pure  oxygen,  without  changiug  its  weight,  (and  without  giving  off  carbonic 
acid,  like  the  carburet  of  silicium,)  that  it  has  resisted  the  action  of  hydrofluoric 
acid,  and  it  only  dissolves  in  a  kiud  of  aqua  reyia  formed  of  hydrofluoric  and 
nitric  acids.  Fused  potash  transforms  it  into  silica,  but  the  operation  takes  a  long 
,  time  to  complete.    Silicium  conducts  electricity  like  graphite. 

'*  The  raw  aluminium  from  which  I  extracted  the  silicium,  contained  more  than 
10  per  cent,  of  it.  It  appears  that  in  order  to  produce  this  raw  aluminium,  the 
silicium  should  be  in  the  nascent  state  at  the  moment  of  the  combination,  for 
aluminium  melted  in  a  clay  crucible  attacks  the  sides,*  gives  rise  to  the  formation 
ot  silicium,  but  does  not  unite  with  it ;  the  metal  preserves  all  its  malleability,  and 
there  is  found  in  the  crucible  a  chocolate  powder,  neurly  identical  with  the  silicium 
of  Bcrzclius.  We  shall  see  subsequently  that  this  raw  metal  is  the  first  product 
which  results  from  the  action  of  the  battery  on  the  chloride  of  aluminium,  and  on 
the  chloride  of  silicium,  which  always  exist  together  in  the  impure  substances 
which  are  usually  submitted  for  decomposition. 

"I  shall  only  give  iu  this  note  two  modes  of  preparation,  the  only  ones  which  I 
know  well,  and  which  I  have  often  practised. 

4t  1.  Process  by  means  of  Sodium  —From  I'OO  to  300  grammes  (3,08(1  8  to  4.G302 
grains)  of  chloride  of  aluminium  are  to  be  introduced  into  a  large  glass  tube,  from 
3  to  4  centimetres  (HH,U3  to  1\>7,4S4  inches)  in  diameter,  and  well  isolated 
between  two  plugs  of  asbestos.  Hydrogen,  well  freed  from  air  aud  quite  dry.t  in 
introduced  by  one  end  of  the  tube.  In  this  current  of  gas  the  chloride  of  alu- 
minium is  to  be  heated  by  mean  s  of  some  charcoal,  so  as  to  drive  off  the  hydrochloric 
acid  of  the  chloride  of  silicium,  uml  the  chloride  of  sulphur,  with  which  it  is  always 
impregnated.  A  number  of  small  boatlikc  trays,  as  large  as  possible,  and  each 
containing  some  grammes  of  sodium,  (1  gramme  =  1.V434  grains,)  previously 
crushed  between  two  leaves  of  perfectly  dried  filtering  paper,  arc  then  introduced 
into  the  tube.  The  tube  being  full  of  hydrogen,  the  sodium  is  ntelted,  and  the 
chloride  of  aluminium  heated,  which  distils,  and  is  decomposed  with  incandescence, 
which  may  be  readily  moderated  to  such  a  point  as  to  be  rendered  null  if  desirable. 
The  operation  is  terminated  when  the  whole  of  the  sodium  has  disappeared,  and  that 
the  chloride  of  sodium  formed  has  absorlicd  sufficient  chloride  of  aluminium  to  be 
saturated.  The  aluminium  is  then  immersed  in  the  double  chloride  of  aluminium 
and  sodium,  a  very  fusible  ami  volatile  compound.  The  small  boatlikc  trays 
are  then  withdrawn  from  the  glass  tube,  and  introduced  into  a  large  porcelain  tube 
furnished  with  a  recipient,  and  traversed  by  a  current  of  dry  hydrogen  free  from 
air.  The  tube  is  heated  to  bright  redness:*  the  chloride  of  aluminium  and  sodium 
distils  without  decomposition,  and  collects  in  the  recipient ;  and  when  the  opera- 
tion is  completed,  the  whole  of  the  aluminium  will  Ik;  found  collected  in  the  boats, 
one  or  two  large  globules  at  most  in  each.  These  are  to  be  washed  with  water, 
which  removes  a  little  more  salt,  having  an  acid  reaction  and  some  brown  silicium. 
In  order  to  make  a  single  ingot  of  all  these  globules,  they  are  to  be  introduced, 
after  having  Ifeen  washed  and  dried,  into  a  porcelain  capsule,  in  which  some  of  the 
distilled  product  of  the  previous  operation  is  put  as  a  Hux,  that  is,  some  of  the 
double  chloride  of  aluminium  and  sodium.  The  capsule  is  then  to  be  heated  in  a 
inutile,  to  a  temperature  close  to  the  melting  point  of  silver  at  least,  when  all  the 
globules  will  be  seen  to  unite  into  one  brilliant  button,  which  is  ullowed  to  cool, 
and  is  then  washed.  It  is  necessary,  however,  to  keep  the  metal  in  a  state  of  fusion 
iu  a  covered  porcelain  crueiblc,  until  the  vapours  of  the  chloride  of  aluminium  and 


*  '*  I  now  prepare  crucibles,  which  arc  infusible  and  iuattackable,  from  alumina 
rendered  plastic  by  means  of  gelatinous  alumina," 

f  44  For  this  purpose  the  gas  is  passed  through  a  bulb  filled  with  spongy  and 
black  platinum,  and  gently  heated.  The  gas  is  subsequently  dried  with  soda- 
lime." 
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sodium,  with  which  the  metal  always  remains  impregnated,  have  entirely  dis- 
appeared The  metallic  button  is  found  enveloped  by  a  thin  pellicle  of  alumina, 
produced  by  the  partial  decomposition  of  the  flux. 

''It  is  easy  to  understand  that  the  sodium  may  be  replaced  by  its  vapour,  which 
is  easily  produced,  and  the  aluminium  be  obtained  in  an  economical  manner,  even 
in  employing  an  alkaline  reducing  asrent.  But  1  shall  return  at  a  subsequent 
period  to  the  consideration  of  the  modification  which  should  be  made  in  the  ap- 
paratus by  which  this  process  could  be  reudered  applicable. 

" 2.  By  the  Batten/.— Hhhvrto  it  appeared  to  me  impossible  to  obtain  aluminium 
in  aqueous  liquors  by  the  action  of  a  voltaic  battery.  I  would  even  Iwlicvc  in  its 
absolute  impossibility,  if  the  brilliant  experiments  of  M.  Bunsen  on  the  produc- 
tion of  Barium  had  not  shaken  my  conviction.  Nevertheless,  I  think  it  right  to 
add,  that  all  the  processes  of  this  kind  for  the  preparation  of  aluminium  which 
have  been  recently  published,  have  not  given  me  any  result. 

"It  is  by  means  of  the  double  chloride  of  aluminium  and  sodium,  (Al9  CI*,  Na 
CI,)*  of  which  I  have  already  spoken,  that  this  decomposition  is  effected.  The 
aluminium  bath  is  prepared  by  taking  two  parts  by  weight  of  chloride  of  alu- 
minium, and  adding  to  it  one  of  dry  pulverized  common  salt.  The  whole  is  mixed 
in  a  porcelain  capsule  heated  to  about  200°  (centigrade).  The  combination  is 
soon  effected  with  a  disengagement  of  heat,  and  a  very  fluid  liquid,  at  a  temper- 
ature of  about  200",  at  which  temperature  it  is  fixed,  i's  obtained.  This  is  intro- 
duced into  a  glazed  porcelain  crucible,  maintained  at  a  temperature  of  about  200° 
by  means  of  some  charcoal.  The  negative  electrode  is  a  plate  of  platinum,  upon 
which  the  aluminium  mixed  with  common  salt  deposits  in  the  form  of  a  grey 
crust.  The  positive  electrode  is  formed  by  a  perfectly  dry  porous  vessel,  contain- 
ing fused  chloride  of  aluminium  and  sodium,  in  which  is  immersed  a  cylinder  of 
charcoal, t  which  conducts  the  electric  current.  It  is  to  this  point  the  chlorine 
comes,  and  also  a  little  chloride  of  aluminium  formed  by  the  decomposition  of  the 
double  salt.  This  chloride  would  volatilize  and  be  a  pure  loss,  if  some  common 
salt  were  not  put  into  the  porous  vessel.  The  fixed  double  chloride  becomes  re- 
constituted, and  the  fumes  cease.  A  small  number  of  voltaic  elements  (in  case  of 
need,  two  will  be  sufficient)  only  arc  necessary  to  decompose  the  double  chloride, 
which,  indeed,  offers  but  a  feeble  resistance  to  the  electricity. 

"  The  platinum  plate  is  removed  when  it  is  sufficiently  charged  with  the  metal- 
liferous deposit  It  is  allowed  to  cool,  the  saline  mass  broken  rapidly,  and  the 
plate  again  introduced  into  the  circuit.  The  rough  material  detached  from  the 
electrode  is  fused  in  a  porcelain  crucible  enclosed  in  another  of  fire  clay.  When 
cold  it  is  to  be  treated  with  water,  which  dissolves  a  large  quantity  of  common 
salt,  and  leaves  a  grey  metallic  powder,  which  is  united  into  a  button  by  several 
successive  fusions,  the  double  chloride  of  sodium  and  aluminium  being  used  as 
the  flux. 

44  The  first  portions  of  the  metal  obtained  by  this  process  are  almost  always 
brittle,  it  is  the  raw  cast  metal  of  which  mention  has  been  made  above.  A  metal 
can,  however,  be  obtained  equally  line  by  the  voltaic  battery  as  by  means  of 
sodium ;  but  in  order  to  do  so,  it  is  necessary  to  use  a  much  purer  chloride  of 
aluminium  ;  and  in  fact,  the  silicium,  the  sulphur,  and  even  the  iron,  which  passes 
into  the  condition  of  a  fixed  proto-chloride,  at  the  temperature  at  which  the  opera- 
tion is  effected,  arc  removed  by  means  of  the  hvdrogen  in  the  sodium  process, 
whilst  all  those  impurities  remain  in  the  liquid,  which  is  to  be  decomposed  by  the 
battery,  and  arc  removed  with  the  first  portions  of  the  metal  reduced."—  Co'mptet 
Bendus  de  CAcademie,  Wth  of  Amjust,  1851,  p.  321. 


•  44 This  interesting  substance  which  represents  the  spinellc  with  a  base  of  soda, 
in  which  the  oxygen  is  substituted  by  chlorine,  is  the  type  of  a  great  number  of 
analogous  bodies,  in  the  study  of  which  I  am  now  engaged,  for  the  purpose  of 
comparing  them  with  the  oxide  minerals,  from  which  they  differ  only  by  the  sub- 
stitution of  chlorine  for  oxygen." 

t  44  The  most  dense  charcoal  dissolves  very  rapidly  in  the  bath,  and  falls  to  pow- 
der, hence  the  necessity  of  a  porous  vessel" 
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Art.  VI — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  c$c,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  A  i  ts. 

MACHINERY,  MANUFACTURING  TOOLS,  AND  INSTRUMENTS  IN  GENERAL. 

Hydro- Pneumatic  Battery. — Signor  Agostino  Oarosio,  a  physician  of  Genoa, 
has  invented  what  he  calls  a  hyilro-pucimiatic  buttery,  which  he  proposes  to  use  as 
a  motive  power.  His  apparatus  consists  of  a  gns  battery  on  the  principle  of 
Grove's,  that  is,  a  numlwr  of  voltaic  elements  in  which  oxygen  and  hydrogen  gases 
by  their  combination  to  form  water,  develop  an  electric  current.  This  current  is 
conducted  into  a  series  of  ceils  containing  acidulated  water,  which  is  rapidly  de- 
composed; the  evolved  gases,  oxygen  and  hydrogen,  being  kept  separately, are  col- 
lected in  two  reservoirs,  where  their  accumulation  gradually  devciopes  a"  pressure 
of  several  atmospheres.  From  these  reservoirs  the  gases  are  introduced  in  the 
same  manner  as  steam  or  snr- heated  air  into  two  cylinders  with  pistons,  the  one 
for  the  oxygen  being  only  half  the  size  of  that  tor  the  hydrogen.  The  gases 
having  done  their  work  and  expanded  into  the  volume  w  hich  they  should  have 
under  the  ordinary  pressure  of  the  atmosphere,  their  temperature  being  consider- 
ably reduced  in  consequence  of  this  expansion,  pass  into  two  other  reservoirs,  where 
they  regain  their  normal  temperature  by  the  contact  of  the  air  with  the  vessels. 
From  the  latter  reservoirs  the  gases  then  flow  into  the  gas  battery  to  supply  the 
place  of  what  arc  continually  converted  into  water.  We  have  accordingly  a' kind 
of  perpetual  motion,  and  certainly  the  nearest  approach  that  has  yet  been  made  to 
the  solution  of  that  fond  dream  of  imaginative  inventors.  Dr.  Onrosio  has  not, 
however,  solved  it,  for  there  is  a  certain  loss  of  power  from  the  resistance  to  tho 
jmssage  of  the  electric  current,  in  conducting  wires,  &c;  and  this  loss  is  compen- 
sated for  by  the  addition  of  a  few  ordinary  cells  to  decompose  water  enough  to 
produce  the  supplementary  gas  required.  Extraordinary  results  are  anticipated 
from  this  invention,  and  certainly,  if  it  is  at  all  successful,  it  would  go  far  to  re- 
volutionize navigation  by  means  of  vessels  propelled  by  power,  and  would  be  of 
the  greatest  importance  to  countries  without  coal.  Connected  with  this  invention  is 
a  fact  which  speaks  well  for  the  patriotism  and  rapidly  growing  enterprise  of  Italy. 
A  society,  called  Societa  deltinvemione  Caroirio,  has  been  formed  for  working  the 
patents  which  Dr.  Carosio  has  secured  in  different  countries,  with  a  capital  of 
£100,000,  £40,000  of  which  are  to  be  allocated  to  the  inventor.  This  society  was 
founded  in  March,  1853,  and  the  whole  of  the  shares  were  subscribed  for  almost 
immediately,  as  a  question  of  patriotism.  A  laboratory  and  a  workshop  were  at 
once  organised,  and  the  services  of  Mr.  Siemens,  an  English  engineer,  (well  known 
for  his  improvements  in  the  electric  telegraph  and  water  metres,)  secured.  A 
great  number  of  experiments  have  been  made,  both  of  practical  and  scientific  impor- 
tance, and  if  we  arc  to  believe  the  statements  of  the  projector,  no  doubt  can  now 
exist  as  to  the  entire  practicability  of  the  experiment,  although  many  eminent 
scientific  mcu  consider  it  utterly  impracticable. 

PROCESSES  CONNECTED  WITH  FOOD,  RURAL  ECONOMY,  AND  AGRICULTURE. 

Mean*  of  removing  the  Rancidity  of  Butter. — Wild  recommends  that  the 
butter  should  be  kneaded  with  fresh  milk,  and  then  with  pure  water.  He  states 
that,  by  this  treatment,  the  butter  is  rendered  os  fresh  and  pure  in  flavour  as 
when  recently  made.  He  ascribes  this  result  to  the  fact,  that  butyric  acid,  to 
which  the  rancid  odour  and  taste  are  owing,  is  readily  soluble  in  fresh  milk, 
and  is  then  removed.— Pruct.  Universal  Rathyeber,  through  Pharmaceutical  Jour- 
nal, January,  1854. 

On  the  relative  Composition  of  the  different  Fishes  used  as  Food,  by  M.M.  Payen 
and  \Yo*d. — The  following  results  will  oc  interesting  to  many  of  our  readers,  not 
only  in  reference  to  the  relative  nutritive  values  of  different  edible  fishes,  but  also 
in  connexion  with  the  important  subject  of  the  manufacture  of  an  artificial  manure 
from  refuse  fish,  which  we  have  already  on  two  occasions  noticed  in  this  Journal 
(see  article  on  this  subject  in  No.  I.,  p.  7,  and  notice  of  the  process  of  M.  Molon, 
No.  IX.,  p.  279). 
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Table  showing  the  relative  Composition  of  several  Edible  FUhee. 


Name  of  Flab. 

Water. 

Solid  Matter. 

Fat 

Mineral 

Nitrogen. 

i 

Skate,   

<.r489 

24-511 

0-4/2 

.     ^  /~i 

r<06 

3*846 

Conger  Eel, 

79*909 

20-091 

5-021 

1-106 

3-l<2 

Cod,  Salted, 

47*021) 

52-1171 

0*383 

21  320* 

6*023 

Herrings,  Salted, 

48-998 

51-002 

12*718 

16  433f 

3  112 

Do.     Fresh,  J 

70O00 

30-000 

10-300 

1-900 

2-450 

vv luting,  ...  ... 

nJ  ;K>U 

1  ".ATA 

()\>8o 

£  4Hj 

Mackerel,  

68-275 

31-725 

6-758 

1*846 

3  747 

Sole, 

SIM  44 

13.856 

0-248 

1-229 

1-911 

Common  Dab 

79412 

20588 

2*058 

1  936 

2-898 

Salmon, 

75704 

24-206 

4-849 

1*279 

2  095 

1^  llcCf           •  •  •          • » • 

77-530 

22-470 

0-602 

1*293 

3*258 

Carp, 
Barbel, 

76-908 

23-032 

1*092 

1-335 

3498 

89-349 

10-651 

0-212 

0-900 

0-571 

Gudgeon,  

I)  leak       ...  ... 

76-889 

23  111 

2-676 

3*443 

2*779 

72  889 

27111 

8134 

3*253 

2*689 

Eel,         ...  »•• 

62076 

37-924 

23-861 

0*773 

2.000 

A  better  idea  can  be  formed  of  the  differences  which  exist  between  the  proportion 
of  fatty  constituents  which  these  fish  contain  from  the  following  table,  which 
represents  the  proportion  of  oil  or  fat  which  100  parts  of  each  of  the  dried  fish 
contain: 


Eel 

Herrings  . 

Conger 

Salt  Herrings 

Mackerel 

Salmon 


62*92 
34*35 
24*99 
24-90 
21-30 
2010 


Common  Dab,or  Sal  t-watcrFleuk  10-00 
Carp  ....  4*74 


Bleak   3*00 

Whiting         ....  2-83 

Pike   2-67 

Barbel   199 

Skate   1-92 

Sole   1-79 

Cod  .       .  .114 

Cod  (Salted)          v  0  72 


The  consistence  of  the  fatty  constitnents  in  these  fish  differs  also  very  consider- 
ably, the  most  abundant  being  the  perfectly  fluid  or  oily,  and  the  least  the  solid. 
They  may  be  classified  as  follows  in  the  order  of  their  fluidity: — Oil* — 1,  fresh- 
water eels;  2,  herring;  3,  bleak;  4,  mackerel;  5,  conger;  6,  salmon;  7,  gudgeon. 
Semi  fluid— 1,  pike;  2,  carp;  3,  common  dab.  Solid  fat— -cod,  whiting,  sole, 
skate,  and  barbel.  The  large  quantity  of  fatty  matter  which  the  eel  contains  is 
a  curious  fact.  It  is  certaiuly  remarkable  that  nearly  two-thirds  (alrout  63  per  cent.) 
of  the  solid  substance  of  the  flesh  of  an  nnimal  should  be  formed  of  a  brown  fluid 
fat  body,  and  yet  that  no  distinct  fatty  tissue  ean  be  recognised  by  the  naked  eve. 

MM.  Paycn  and  Wood  endeavoured  also  to  ascertain  whether  any  notable 
differences  "of  chcmiral  composition  existed  between  the  tissues  of  the  different 
fishes,  and  with  this  view  submitted  the  flesh,  freed  from  fat  and  dried,  of  four  which 
varied  most  in  this  respect  The  differences  were  chiefly  apparent  iu  the  propor- 
tion of  carbon,  as  will  be  seen  from  the  following  table,  which  contains  a  summary 
of  the  results : 

Eel.  MackercL  Sole.  Barbel. 

Carbon,  ...  52*899  ...  51  515  ...  48  795  ...  45-927 
Hydrogen,  ..  7*474  ..  6-902  ...  6-581  ...  6800 
Nitrogen,  ...  14*644  ...  15-836  ...  15  460  ...  15  535 
Oxygen,  ...  19296  ...  19-608  ...  20032  ...  22-783 
Ash,  ...        5-687     ...       6  139     ...       9  132     ...  8*955 


•  Of  this  21-320,  per  cent  of  mineral  matter,  19*544  was  common  salt 

t  Of  this  16*433  per  cent  of  mineral  matter,  14*623  was  common  salt 

X  Composition  deduced  by  an  approximate  calculation  from  that  of  fresh  herrings. 
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The  great  variation  in  composition  which  the  different  fish  present,  would  seem 
to  explain  why  certain  fish  produce  serious  gastric  derangements  when  they  form 
part  of  the  food  of  some  persons,  while  many  other  fish  produce  no  such  effect. 
There  must  undoubtedly  be  great  difference  of  action  upon  the  organs  of  digestion 
between  such  fish  as  the  sole  or  the  barliel,  which  contain  in  their  natural  state  less 
than  2$  parts  in  1,000  of  a  consistent  fat,  and  the  eel,  which  contains  232  parts, 
or  one  hundred  times  more  of  an  oily  fat. — Des  substances  alimentaires  et  des 
mot/ens  de  let  ameliorer,  de  les  conserver  et  <f en  reconnoitre  les  alterations,  8vo. 
pp.  329,  2nd  ed.;  through  Comptes  Rendus  de  tAcademie,  \Uh  August,  p.  318. 


Art.  VIII. — Bulletin  of  Industrial  Statistics, 


COMMFRCK  OF  THF  SANDWICH  ISLANDS. 


Imports. — The  total  amount  of  imports  for  1853  has  exceeded  those  of  1852,  by 
522,082,064  dollars.  From  the  United  States  they  amounted  to  954,919,003 
dollars,  which  is  more  than  three-fourths  of  the  whole  amount  imported.  The 
following  are  the  imports  for  the  past  four  years  :— 

Dollar* 


1850 
1851 
1852 
1853 


1,035,058 
1,823,821 

75AHG8 
1,281,951 


Cent*. 

70 
68 
58 
18 


Giving  an  average  for  the  four  years  of  1,225,175  02.    The  amount  of  import* 
ids  the  average  of  the  past  four  years  by  56,776,16  dollars. 


years. 

Dollars. 

46,529 
381,402 
381,143 
191,397 


Cents 

72 
55 
51 
66 


for  1853  exceeds 

Foreign  Exports. — Comparison  for  fc 

1850 
1851 
1852 
1853 

Domestic  Exports.— 
Dollars. 

1850  ...  596,522 

1851  ...  309,828 
Revenue. — 

1850  ...  121,506 

1851  ...  160,602 

Vessels  Arrived. — 

Merchant 
Whalers 

Of  the  whale  ships  some  have  touched  at  two  or  more  ports,  consequently  the 
number  of  different  vessels  are  not  so  great  as  the  figures  seem  to  show.  The 
preceding  tables  show  the  great  lack  of  a  domestic  export  to  anything  like  the 
amount  of  our  import*,  and  calls  for  some  renewed  efforts  to  create  or  increase  it 
An  export  is  now  the  great  desideratum. 

Value  of  Goods  Imported  into  the  Sandwich  Islands  during  the  year  1853. 

Dollars.  Cents. 

Liable  to  duty       ...          ...  1,160,355  13 

Dutyfree              ...          ...  79,402  80 

Entered  in  bond     ...          ...  16,284  35 

Withdrawn  for  consumption  25,908  90 


Cent*. 

Dollars. 

Cents. 

63 

1852 

•  *  * 

638,395 

20 

94 

1853 

•  •  ■ 

275,374 

17 

73 

1852 

•  •  • 

113,091 

93 

19 

1 

1853 

155,640 

17 

1850. 

1851. 

1853. 

1853. 

•  • 

469 

446 

235 

194 

■  ■ 

237 

135 

519 

535 

Total 


1,281,951  18 
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Of  the  goods  liable  to  duty,  587,770  29  dollars'  worth  were  from  the  Atlantic 
side  of  the  United  States,  and  367, 149*64  dollars'  worth  from  the  Pacific  side,  in 
all,  054,919-93  dollars  from  the  I'nitcd  States  The  country  from  which  the 
next  largest  amount  of  goods  was  imported  is  China,  from  which  the  imports  only 
amounted  42.05636  dollars:  from  Chili,  38,09930  dollars;  Great  Britain, 
20,471-74  dollars;  Bremcn,12,225*91  dollars;  Philippine  Islands,  12,038  57; 
France,  hut  30  dollars. 

Receipts  from  Cuatoms  in  1853. — The  total  duties  received  at  Honolulu  was 
146,964*52  ;  at  Lahaina,  8,138  27;  all  other  parts,  537  38.  Total  in  the  kingdom, 
155,640*17  dolhirs. 

Of  the  total  receipts  58,114*86  were  for  duties  on  goods;  70,209*68  on  spirits; 
and  8,301*75  lor  harbour  dues. 

Export  of  Domestic  Produce  in  1853. — The  total  value  was  281,599*17  dollars, 
the  chief  items  of  which  were  as  follows : — 


Sugar 

Svrup 

Molasses 

Coffee 

Salt 


lbs.  634.955 
gallons  18.244 
„  58.448 
11ms.  50,506 
bushels  3,509 


Goat  skins 
Hides 
Cocoa  nuts 
Tallow  ... 
Wool 
Melons 
Fresh  beef 
Salt  beef 


lbs. 


lbs. 


5,600 
1,741 
2,0(30 
16,452 
10.824 
2.500 
38,000 
13,260 


Irish  potatoes      „  15,464 

Sweet  potatoes     „  8, it 79 

Pigs    3,724 

Sheep    733 

Of  the  total  of  281,599*17  dollars,  but  154,674  17  was  really  exported,  the 
remainder,  126,925,  having  been  furnished  as  supplies  to  the  154  merchant  vessels 
and  246  whalers  that  stopped  at  the  Island. 

Oil  and  Bone^transhipjxd  free  of  duty  in  1853. — Spring  Season. — 


To  United  States 
To  Havre 

Fall  Season.— 

To  United  Suites 
To  Cowes,  England 
To  Bremen 
To  Havre 

Total 


Sperm  OIL 
Gallons. 

132,251 

476 


42,669 


Whale  Oil. 
Gallons. 

1,897,116 
37,038 

1,853,194 


3,787,348 


Whalebone. 
Pounds. 

435,846 
22,000 

1,520,559 
21,040 
14,819 
6,000 

2,020,264 


  175,396 

Arrival  of  Merchant  Vessels  in  1853 ;  their  Nationality.— The  total  number  of 
merchant  vessels  that  visited  the  Islands  in  1853  was  211,  of  whom— 

Arrived  at  Honolulu 
At  Lahaina 

At  Kawaihae  •  •  • 


154 
29 
10 


Arrived  at  Wainea 
At  Kealakeakua 
At  Hilo 


8 
9 
I 


Of  these  vessels,  137  were  American,  with  a  total  tonnage  of  45,234;  17 
Hawaian,  tonnage,  2,072 ;  32  British,  tonnage,  6.185;  5  Danish,  tonnage,  866; 
6  French,  tonnage,  1,034;  3  Russian,  tonnage,  1,223. 

Arrival  of  Whalers  and  their  Nationality.— During  the  same  year  arrived  535 
whalers,  viz.:— 


At  Honolulu 
At  Lahaina 
At  Hilo 


246 
177 
66 


At  Kealakeakua 
At  Kawaihae 
At  Wainea 


12 
20 
12 


Of  the  total,  500  were  American,  19  French,  12  Bremen,  and  4  Russian. 
Coasters.— The  total  number  of  vessels  engaged  in  coasting  among  the  Islands 
is  32,  with  a  tonnage  of  1,338. 
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Art.  I. — On  the  recent  Improvements  in  the  Construction  of  Ovens  for 
Baking  Bread;  and  on  the  different  Experiments  recently  made  to 
determine  the  relative  Quality  of  different  Breads,  $c. 

"  A  dat  will  doubtless  come  when  our  descendants,  who  shall  read  the 
technology  of  the  nineteenth  century,  will  ask  themselves,  if  at  this 
epoch  of  industrial  progress  we  prepared  the  chief  of  our  aliments  by  the 
rude  way  which  we  now  witness — in  plunging  the  arms  into  the  dough, 
lifting  it  up  and  crushing  it  down  with  such  efforts  that  they  exhaust  the 
energy  of  the  half-naked  arms,  and  make  the  perspiration  run  down  into 
the  food.  If,  truly,  at  that  time  the  baking  was  effected  in  the  very 
hearth  itself  from  whence  the  coal  and  the  cinders  had  just  been  almost 
withdrawn.  If  it  should  be  believed  that  during  these  fatiguing  opera- 
tions the  chief  part  of  the  heal  appeared  destined  to  heat  beyond  measure, 
to  roast  we  might  almost  say,  the  workman,  rather  than  to  bake  the  bread." 
If  this  quotation,  from  a  report  read  to  the  French  Institute  by  M.  Payen, 
in  the  name  of  a  commission  composed  of  MM.  Poncelet,  Boussingault, 
and  himself,  be  applicable  to  France,  how  much  more  so  is  it  to  our 
circumstances. 

We  may  say,  without  fear  of  exaggeration,  that  in  all  that  concerns  the 
preparation  of  food,  we  in  Ireland  are  perhaps  below  every  nation  in 
Europe.  We  do  not  speak  here  so  much  of  the  wealthier  classes  as  of 
the  working  people,  whose  social  misery  is  considerably  increased  by  the 
total  disorganisation  which  prevails  in  their  domestic  economy.  To  such 
an  extent  is  this  the  case  in  Dublin,  for  example,  that  skilled  artizans 
often  prefer  lower  wages  in  Manchester,  Bradford,  &c,  than  in  Dublin,  in 
consequence,  not  so  much  of  the  absolute  price  of  provisions  being  higher 
in  Dublin,  but  because  among  several  other  causes,  in  their  retail,  the 
peculiar  circumstances  of  the  working  classes  are  utterly  lost  sight  of.  Even 
in  Great  Britain,  where  such  gigantic  strides  have  been  made  in  all  branches 
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of  manufacture,  it  is  singular  how  little  progress  comparatively  has  been 
there  effected  in  the  economical  preparation  of  articles  of  food,  as,  for 
example,  in  the  baking  of  bread.  In  illustration  of  this,  we  may  point  to 
the  fact  that,  while  the  French  miller  purchased  largely  of  corn  in  our 
markets  last  year,  wheat  having  been  at  that  time  cheaper  in  these  coun- 
tries than  in  France,  the  price  of  bread  was  much  lower  in  the  latter 
country  than  here. 

The  extraordinary  disproportion  which  always  appears  to  exist  between 
the  price  of  bread  and  the  price  of  wheat  has  often  struck  us,  and  led  us 
to  seek  for  the  cause.  Among  those  which  presented  themselves  most 
strongly  to  our  notice  was  the  imperfect  and  expensive  process  of  manu- 
facture in  common  use.  The  preparation  of  the  dough  is  very  imperfect 
— indeed  we  might  almost  say  it  is  barbarous — and  the  waste  of  labour 
enormous.  But  the  operation  of  baking  is  still  more  objectionable,  not 
alone  on  account  of  the  great  expenditure  of  labour,  but  also  because  it 
exhausts  the  strength  and  shortens  the  life  of  the  workmen.  Many 
attempts  have  been  made  from  time  to  time  to  substitute  machinery  for 
human  labour,  and  thus  render  the  manufacture  of  bread  at  once  more 
economical  and  salubrious.  Except  in  the  manufacture  of  ship  biscnit, 
6uch  as  it  is  carried  on  at  Portsmouth,  these  attempts  have  not  been 
hitherto  vciy  successful.  We  are  now,  however,  about  to  bring  under  the 
notice  of  our  readers  at  least  one  exception  which  has  been  eminently  sue- 
cessful— namely,  the  kneading-trough  and  oven  of  M.  Holland,  a  baker  of 
Paris. 

M.  Holland's  Kneading-Trough  and  Oven. — M.  Holland's  system  was 
made  the  subject  of  a  highly  laudatory  report  to  the  French  Academy  of 
Sciences,  in  June,  1852,  by  the  Commission  already  meutioned,  and  since 
then  the  company  formed  to  work  the  project  have  set  up  ovens  upon  this 
system  in  Italy,  Austria,  Bohemia,  Hungary,  Belgium,  Spain,  Hollaud, 
Switzerland,  Piedmont,  in  Africa,  America,  and  even  in  Occanica;  and  has 
sold  its  patents  for  Sardinia,  Austria,  Spain,  and  the  exclusive  privilege  of 
working  the  system  in  Algeria  and  in  thirty  departments  of  France ;  and 
finally,  during  the  first  seven  mouths  of  this  year,  it  realised  a  net  profit 
of  230,000  francs  (£9,200).  It  is  strange  that  such  a  successful  system 
should  not  be  adopted  in  these  countries,  for  we  have  been  unable  to  ascer- 
tain the  existence  of  even  one  of  them.  The  company  sent  nicely  executed 
models  of  its  oven  and  kneading-trough  to  the  Dublin  Exhibition  of  1853, 
but  they  attracted  no  attention,  having  had  the  misfortune  to  be  placed  in 
a  rather  out  of  the  way  place.  We  wrote  a  short  notice  of  them  at  the 
time  for  a  publication,  but  it  was  not  published.  We  shall  now,  however, 
direct  the  attention  of  the  public  to  the  system,  and  hope  to  be  able  before 
long  to  present  our  readers  with  engravings  illustrative  of  it 

The  kneading-trough,  which  resembles  in  some  degree  those  already  in- 
vented— such  as  the  one  invented  by  a  baker  of  the  name  of  Fontaine,  and 
improved  by  M.  Moret,  and  the  other  by  another  baker  and  very  ingenious 
man,  M.  Boland — consists  of  a  semi-cylindrical  trough,  provided  with  a 
a  semi-cylindrical  cover,  which  may  be  attached  to  the  wall.  A  horizontal 
axis  works  in  the  trough  in  gudgeons  supported  by  the  ends  of  the  trongh 
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itself.  This  axis  lias  two  curved  wings,  or  rather  frame-works,  the  whole 
length  of  the  trough,  attached  in  opposite  directions,  the  curvatures  being 
also  in  opposite  directions.  These  wings  consist  of  parallelograms  of  wood, 
of  which  the  axis  forms  one  side,  with  a  number  of  curved  cross  bars  radiating 
from  the  axis ;  between  each  of  these  bars  is  a  short  bar,  only  half  the 
length  of  the  first,  and  attached  to  the  outer  side  of  the  parallelograms, 
with  its  point  directed  towards  the  axis.  This  agitator  is  set  in  motion 
by  a  large  toothed  wheel,  working  in  a  pinion,  and  moved  by  a  handle. 
Such  a  machine,  requiring  less  force  than  that  of  a  man,  will  work 
up  dough  to  supply  the  repeated  batches  of  a  continuous  oven  13  feet 
in  diameter.  A  sack  of  flour  may  be  worked  into  a  perfectly  homo- 
geneous, perfectly  fermented  and  aerated  mass  of  dough  in  20  minutes,  or, 
if  necessary,  even  in  15  minutes.  It  is  thus  simple  and  economical,  and 
does  away  completely  with  the  laborious  and  disgusting  operation  of 
kneading  the  dough  by  the  hands  or  feet  as  usually  practised. 

The  oven  of  M.  Kollaud  combines  a  number  of  advantages  found  isolated 
in  the  inventions  of  others.  The  oven  is  circular;  its  floor  consists  of 
plates  of  cast-iron  covered  with  tiles,  and  is  supported  upon  a  vertical  axis 
capable  of  moving  in  a  collar  and  socket.  The  latter  is  capable  of  being 
moved  up  and  down  by  means  of  a  vice  screw,  so  as  to  increase  or  diminish 
the  height  of  the  oven  space  according  as  the  bread  to  be  baked  is  in  large 
or  small  loaves.  By  means  of  a  bevelled  pinion  upon  the  vertical  axis  geering 
with  another  fixed  upon  a  horizontal  axis,  which  is  capable  of  being  set  in 
motion  by  means  of  a  pulley  fixed  upon  its  other  end,  and  connected  by  a 
Vaucanson  chain  with  another  moved  by  a  handle,  the  floor  may  be  made 
to  revolve  at  the  will  of  the  workman.  The  idea  of  constructing  an  oven 
with  a  revolving  floor  was  first  proposed  by  the  Count  Chabrol  de  Volvic 
and  Legallois,  for  the  use  of  the  French  army,  but  was  abandoned  from 
the  difficulty  of  regulating  the  heat. 

Holland's  oven  is  heated  by  means  of  a  fire-place  built  in  the  masonry 
under  the  revolving  floor.  The  smoke  and  heated  air  passes  by  vents  and 
six  cast-iron  pipes  radiating  upon  a  slightly  inclined  flooring  of  tiles,  and  thus 
heats  the  floor  of  the  oven ;  from  these  horizontal  flues  the  smoke  passes 
up  through  a  corresponding  number  of  vertical  flues,  and  thus  heat  the 
wall  of  the  oven.  These  vertical  flues  discharge  into  an  open  space  between 
the  cast-iron  roof  of  the  oven  and  a  second  plate,  which  is  covered  with  a 
thick  layer  of  cinders  or  other  bad  non-conducting  material,  and  from  this 
space  it  passes  off  by  means  of  a  chimney.  M.  Holland's  oven  is  thus 
heated  like  a  roufllle,  but  without  direct  contact  with  the  fire.  Many  other 
.  ovens  heated  by  means  of  hot  air  havo  been  proposed  at  different  times, 
snch,  for  example,  as  that  of  Mr.  Coveley,  which  is  still  in  use,  and  which 
has  also  the  peculiarity  of  having  four  floors  or  platforms,  which  are  made 
to  move  up  and  down,  like  one  of  those  machiucs  at  fans  provided  with 
seats  which  are  made  to  revolve  vertically;  in  this  way  each  floor  may  be 
brought  opposite  the  door,  and  the  heat  of  the  whole  oven  equalized  by 
the  motion.  Another  aerothermal  oven,  which  was  invented  before  that 
of  M.  Rolland,  was  that  of  Lemare  and  Jamatcl,  which  was  considerably 
improved  by  MM.  Grouvclle  and  Mouchot.    The  system  of  arrangement 
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adopted  in  the  construction  of  the  fines  in  M.  Holland's  oven  are,  however, 
far  more  effective  than  in  any  preceding  system.  The  economy  of  fuel 
effected  by  this  system  over  the  common  oven  is  perhaps  more  that  50  per 
cent.,  and  any  kind  of  fuel,  wood,  turf,  coal,  or  coke,  may  be  employed. 

In  charging  such  an  oven  the  floor  is  made  to  revolve  by  means  of  the 
mechanism  above  described,  so  that  each  part  is  brought  opposite  the  door, 
so  as  to  enable  the  workman  to  arrange  the  loaves  in  lines,  and  thus  econo- 
mise every  inch  of  vacant  space.  This  may  be  done  rapidly  and  without 
much  labour,  for  instead  of  the  long  peels  with  which  the  baker  had  to 
stand  opposite  the  highly  heated  oven,  a  short  one  of  6  or  7  feet  is  suffi- 
cient for  an  oven  13  or  14  feet  in  diameter;  an  oven  of  this  size  may  be 
charged  in  one- fifth  of  the  time  required  to  charge  a  common  one.  When 
the  oven  is  charged  and  the  door  is  closed,  the  interior  of  the  oven  can  be 
observed  by  means  of  a  peep  glass  in  the  door  and  a  jet  of  gas,  the  light 
of  which  is  thrown  into  the  oven  by  means  of  a  reflector;  by  causing  the 
floor  to  revolve,  each  loaf  of  bread  may  be  passed  in  review,  and  its  exact 
condition  carefully  examined.  If  the  heat  be  too  high  in  one  part  of  the 
oven  or  too  low  in  another,  the  position  of  the  loaves  may  be  changed  by 
revolving  the  floor. 

Such  an  oven,  as  may  at  once  be  seen,  is  perfectly  continuous;  while 
one  batch  is  being  withdrawn,  the  oven  regains  the  temperature  necessary 
to  bake  another,  which  may  be  almost  immediately  introduced.  As  a 
batch  is  usually  baked  in  from  20  minutes  to  half  an  hour,  from  18  to  20 
batches  of  bread,  made  in  the  form  and  size  of  French  loaves,  may  be  baked 
in  24  hours ;  a  batch  of  bread  made  into  loaves  similar  to  those  made  here 
would  of  course  take  longer,  and  a  fewer  number  could  consequently  be 
baked  in  24  hours.  In  order  to  have  full  control  of  the  heat,  the  exact 
temperature  can  always  bo  ascertained  by  means  of  a  thermometer  fixed 
near  the  door;  and  if  the  oven  should  become  too  hot,  the  draught  of  the 
flues  can  be  diminished  or  diverted  by  means  of  a  damper. 

M.  Holland  has  introduced  another  excellent  improvement,  namely, 
doing  away  with  the  necessity  of  dusting  over  the  fresh  formed  loaves 
with  flour  in  order  to  prevent  their  adherence  to  the  peel  or  the  oven. 
This  dusting  with  flour,  besides  often  communicating  an  unpleasant  taste 
to  the  bread,  is  frequently  the  cause  of  alteration,  and  especially  of  the 
development  of  fungi  or  mildew.  By  causing  a  current  of  warm  air  to 
come  in  contact  with  masses  of  dough  after  they  have  been  fashioned  into 
the  desired  forms,  he  produced  a  slight  dry  pellicle,  sufficient  to  prevent 
their  adhereuce,  and  enable  them  to  glide  off  the  peel  or  on  the  floor  of 
the  oven. 

The  bread  made  by  Rolland's  system  is  of  singular  uniformity  of  cha- 
racter when  flour  of  the  same  quality  is  employed;  it  is  considered  to  be 
well  worked  in  the  dou-h,  exceedingly  well  baked,  and  sweet  tasted. 
None  of  the  loaves  arc  found  with  a  burned  crust;  indeed  it  is  almost  im- 
possible to  distinguish  one  loaf  from  another,  so  exactly  similar  are  they 
in  colour. 

The  followiug  are  the  advantages  which  the  Commission  of  the  Institute 
consider  the  system  of  M.  Holland  to  have  already  realised  in  several 
bakeries  over  the  old  methods: — 
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1.  Clean,  healthy,  regular,  and  noiseless  kneading,  by  means  of  a  simple 
and  inexpensive  kneading  machine. 

2.  Easy  introduction  and  withdrawal  of  the  batch  with  very  short  and 
manageable  instruments. 

3.  The  employment  of  any  fuel  indifferently. 

4.  Considerable  economy  of  fuel. 

5.  Suppression  of  the  disagreeable  and  unhealthy  sweeping  of  the  floor 
of  the  oven  after  each  operation. 

6.  Regularity  of  baking  and  facility  of  managing  it. 

7.  Production  of  loaves  free  from  all  trace  of  ashes  or  flour,  and  of  the 
most  excellent  quality,  good  appearance,  and  perfectly  clean. 

That  all  these  advantages  have  been  still  further  realised  since  the 
period  of  that  report,  the  successful  operations  of  the  Society  for  the 
Establishment  of  the  Holland  Bread-Making  .  Apparatus  in  every  part  of 
the  world,  except  in  these  countries,  as  we  have  already  mentioned,  fully 
testifies. 

This  system  presents  peculiar  advantages  for  producing  bread  in  large 
establishments  or  for  large  bodies  of  people,  and  would  therefore  be  well 
adapted  for  barracks,  workhouses,  large  schools,  and  colleges.  And  from 
the  rapidity  with  which  a  large  quantity  of  bread  may  be  producod  with 
it,  we  have  no  doubt  that  its  introduction  would  greatly  contribute  to  do 
away  with  the  night  work  of  bakers,  that  worse  than  negro  slavery.  We 
hope  to  see  it  introduced  by  some  enterprising  person,  and  the  present 
barbarous  and  disgusting  system  in  time  superseded  by  this  or  some  other 
improved  method. 

M.  Carvillfs  Oven. — Another  continuous  aerothermal  oven  has  been 
in  operation  in  France  within  the  last  few  years,  the  invention  of  a  M. 
Carville,  a  baker  of  Alais,  in  the  department  of  Gard.  Like  the  one  just 
described,  it  is  a  kind  of  muffle  heated  all  round  by  the  flames  and  heated 
air,  but  the  floor  is  fixed.  This  floor  is  circular,  and  is  double,  with  a 
slight  space  between  each,  the  material  employed  being  thick  earthenwaro 
tiles.  This  double  floor  is  supported  on  a  number  of  pillars  of  fire  clay. 
The  flames  and  heated  air  pass  directly  from  the  fire-place,  which  is  at 
the  opposite  side  to  that  of  the  door  of  the  oven,  and  sweep  under  the  floor, 
after  which  they  pass  up  by  a  circular  vertical  flue  around  the  oven,  into 
an  arched  chamber  formed  by  the  roof  of  the  oven,  properly  speaking,  and 
a  second  arched  roof.  This  chamber  is  subdivided  by  a  number  of  parti- 
tions radiating  from  the  centre,  so  as  to  form  a  number  of  small  compart- 
ments. In  the  centre  where  they  meet  is  a  flue  which  passes  upwards  through 
the  arched  roof  into  another  chamber.  Where  each  of  the  small  compart- 
ments formed  by  the  partitions  just  mentioned  opens  upon  the  central  flue, 
there  is  a  valve  or  damper,  by  which  the  smoke  may  be  shut  off  from  one 
or  more  compartments,  so  as  to  enable  the  temperature  of  the  oven  to  be 
regulated  according  as  it  may  be  required.  From  this  partitioned  chamber 
the  smoke  passes  into  the  upper  chamber  already  mentioned,  which  consists 
of  a  spiral  flue  terminating  in  a  chimney.  This  long  spiral  flue  fills  the 
same  oflfce  in  M.  Carville's  furnace  as  the  layer  of  cinders  in  M.  Holland's, 
namely,  to  maintain  the  heat  in  the  chamber  over  the  roof  of  the  oven. 
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Six  tubes  provided  with  cocks  are  inserted  into  the  masonry,  two  of  which 
enter  into  the  maffle  or  oven,  properly  speaking,  at  the  side  opposite  the 
door;  the  other  four  penetrate  only  to  the  circular  vertical  flue  surroundiog 
it.  By  opening  the  cocks  of  these  pipes  the  vapour  produced  by  the  bread 
can  escape ;  or  if  the  oven  be  too  hot,  it  may  be  cooled  by  means  of  them 
— those  which  enter  the  flue  serve  to  cool  the  wall  of  the  oven  when 
required. 

A  thermometer  fixed  in  an  earthenware  tube  and  packed  in  asbestos, 
passes  down  through  the  roof  into  the  oven,  and  thus  enables  the  tempera- 
ture to  be  regularly  observed. 

An  oven  of  this  kind,  14  feet  in  diameter,  costs  in  Paris  £120,  and  is 
capable  of  baking  14  batches  of  bread  formed  on  the  French  system  in  24 
hours.  The  economy  of  fuel  is  considered  to  be  fully  50  per  cent  upon 
the  oven  in  common  use,  as  was  satisfactorily  established  by  a  series  of 
accurate  experiments  conducted  nnder  the  superintendence  of  a  committee 
of  the  Societe  d*  Encouragement. 

Quantity  of  Gluten  contained  in  Wheat. — When  chemical  analysis  was 
first  applied  to  ascertain  the  composition  of  such  substances  as  seeds  of 
plants,  bulbous  roots,  &c.,  the  examination  of  one  sample  was  considered 
sufficient  to  determine  the  matter.  It  is  now,  however,  well  known  that 
the  composition  of  any  given  part  of  a  plant  or  an  animal  varies  under  the 
influence  of  a  thousand  circumstances,  such  as  age,  climate,  soil,  &c. 
Among  the  curious  facts  of  this  kind  recently  observed  is  the  total  absence 
of  gluten  in  some  wheats.  Hitherto  the  quantity  of  gluten  in  wheat  was 
considered  to  be  an  index  of  its  nutritive  value,  but  M.  Millon*  found  a 
species  of  wheat  from  Algiers  which  contained  no  gluten  whatsoever, 
although  the  grains  were  large  and  the  corn  very  fine  and  much  sought 
after.  The  quantity  of  nitrogen  contained  in  a  plant  was  looked  upon  as 
having  a  very  close  relation  to  the  quantity  of  gluten,  but  M.  Millon  has 
found  specimens  of  wheat  containing  only  from  5*7  to  6*3  per  cent,  of 
gluten,  while  the  quantity  of  nitrogen  found  would  be  equivalent  to  10.3 
per  cent  of  gluten.  Whether  the  whole  of  this  nitrogen  existed  in  a  form 
capable  of  being  assimilated,  is  a  point  upon  which  it  is  impossible  to 
decide  in  the  present  state  of  science.  It  is,  however,  certain  that  the 
nutritive  values  of  different  substances  given  in  books  upon  agriculture  are 
of  little  value.  From  M.  Millon's  experiments,  it  would  appear  that  many 
samples  of  wheat  come  iuto  market  which  contain  very  little  gluten,  and 
that  wheat  containing  from  6  to  9  per  cent,  which  have  hitherto  been 
considered  as  exceptions,  are  perhaps  very  common.  Although  the  flour 
of  wheat  poor  in  gluten  is  the  most  difficult  to  work  and  does  not  rise  well, 
it  is  not  unfitted  to  make  bread. 

Composition  of  the  Bread  supplied  to  the  troops  of  the  different  countries 
in  Europe. — Although  the  preceding  remarks  detract  considerably  from 
the  value  of  comparisons  between  the  nutritive  values  of  wheat  or  articles 
made  from  it,  founded  upon  the  determination  of  the  nitrogen  which  they 
contain,  some  of  the  results  obtained  by  Professor  Poggialef  may  yet  be 

*  Comptcs  Rcndus,  Jan.,  lt*54.   No.  1. 

t  Journal  de  Chimie  Medicale,  Sept.,  1853,  p.  b20. 
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interesting.  Some  three  or  four  years  ago  some  objection  was  made  to 
the  character  of  the  bread  provided  for  the  troops  in  France,  and  a  com- 
mission was  accordingly  appointed  to  examine  into  the  question,  and  to 
ascertain  the  quality  of  that  supplied  to  the  troops  in  other  countries.  The 
chemical  part  of  the  inquiry  was  entrusted  to  Professor  Poggiale,  who  gives 
the  following  as  his  results  of  the  examination  of  the  commissariat  bread  of 
the  greater  number  of  Continental  countries: — 

100 parts ofthe Bread,      Correspondlwr  quan- 
drled  at  248"  Fahr.,        tlty  of  Mtrotfcnoo* 
contained  of  Nitrogen,  Principles. 

Commisaariat  Bread  of  Paris,  ...  2-2G  ...  14G9 

Baden,  ...  2*24  ...  14  56 

Piedmont,  ...  219  ...  14-23 

Belgium,  ...  208  ...  13\>2 

Holland,  ...  2-07  ...  13-4.» 

Wurtemberg,  ...  2-00  ...  1339 

Austria,  ...  1-58  ...  10*27 

Spain,  ...  1-57  ...  10-20 

Frankfort  on  the  Maine,  1-44  ...  ,  9-3G 

Bavaria,  ...  132  ...  873 

Prussia,  ...  112  ..  7-28 

If  we  calculate  what  these  qualities  would  represent  in  the  bread  in  its 
undried  state  we  would  have  the  result  for  the  highest,  that  is  the  French, 
9*85  per  cent,  of  glutcnous  substances,  and  for  the  lowest,  or  Prussian,  4-85 
per  cent.  As  the  commissariat  bread  is  made  of  flour  produced  by  grinding 
the  whole  wheat  or  rye  without  separating  the  bran,  the  preceding  table  is  of 
interest,  as  showing  the  extreme  variation  of  quality  which  wheat  and  rye 
may  undergo.  This  fact  is  of  the  utmost  importance  to  the  working  classes, 
in  whose  food  bread  occupies  the  first  place ;  it  would  certaiuly  make  a  great 
difference  to  a  working  man  whether  he  purchases  for  the  same  sum  of 
money  a  loaf  containing  only  from  5  to  C  per  cent,  of  muscle-forming 
elements,  or  one  containing  from  9  to  10  per  cent.,  and  yet  this  is  of 
frequent  occurrence.  The  preceding  table  does  not  express  absolutely  the 
relative  nutritive  qualities  of  the  bread,  for,  independent  of  the  observation 
already  made,  that  the  quantity  of  nitrogen  in  a  bread  may  not  always 
indicate  the  amount  of  assimilable  nitrogenous  substances  which  it  may 
contain,  the  mode  of  making  the  bread  has  a  great  deal  to  do  with  its 
quality;  in  this  respect  the  French  bread  surpassed  all  the  other  breads 
examined. 

It  results  from  M.  Poggiale's  experiments,  that  bread  made  of  whole- 
meal, although  containing  less  nutritive  substances  than  flour  of  the  first 
quality,  is  better  in  this  respect  than  second  quality  flonr.  Nevertheless, 
it  cannot  be  denied,  that  bread  made  with  wholemeal  is  generally  very 
brown,  does  not  rise  well,  has  an  acid  taste,  and  is  difficultly  digestible. 
There  is  another  point  of  importance  in  considering  the  quality  of  whole- 
meal  bread,  namely,  that  the  wholemeal  of  wheat  absorbs  more  water  than 
white  meal  flour  and  consequently  yields  more  bread.  This  would, 
however,  be  a  disadvantage  to  the  consumer,  although  it  would  benefit  the 
baker. 

Nutritive  Value  of  Bran. — To  understand  properly  the  relative  quality 
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of  wholemeal  wheatcn  bread,  we  should  know  the  composition  of  bran, 
since  the  difference  between  white  flour  and  wholemeal  is  the  presence  of 
the  bran  in  the  latter.  Bran  is  considered  by  some  persons  as  a  highly 
nutritive  substance,  whilst  others  consider  it  of  no  value,  and  even  posi- 
tively injurious  to  the  bread.  The  analyses  of  bran,  made  by  the  usual 
method  adopted  for  the  determination  of  the  constituents  of  similar  sub- 
stances, appeared  to  strengthen  the  opinion  that  it  was  highly  nutritive; 
for  everything  which  was  dissolved  by  ether,  alcohol,  water,  acids,  and 
alkaline  solutions,  was  considered  nutritive,  those  being  the  menstrua 
employed  in  the  preparation  of  pure  cellulose  or  woody  matter,  which  is 
undoubtedly  not  nutritive.  In  order  to  arrive  at  some  definite  result,  M. 
Poggiale  made  a  series  of  experiments,  both  chemical  and  physiological, 
upon  the  nutritive  value  of  bran.  He  found  that  100  parts  of  the  bran 
formed  by  the  separation  by  bolting  of  15  per  cent,  of  wholemeal,  gave 
the  following  results: — 

Water  ...         ...         ...         ...         ...         ...  12  05 

Substances  soluble  in  boiling  water  ...  ...  ...  30*82 

Substances  soluble  in  dilute  hydrochloric  acid,  consisting  of  1  of 

acid  to  20  of  water  ...  ...  ...  ...  ...  34*37 

Substances  soluble  in  solution  of  caustic  potash  containing  10  per 


By  still  further  washing  the  cellnloso  with  acids  and  alkalies,  the  quan- 
tity of  cellulose  was  reduced  from  9*42  per  cent,  to  5*73,  and  on  then 
employing  a  concentrated  solution  of  potash  it  was  further  reduced  to  4*53, 
but  the  cellulose  appeared  to  have  been  attacked.  Taking  5*73  therefore 
as  the  real  quantity  of  cellulose,  and  supposing  that  everything  soluble  was 
assimilable,  100  parts  of  bran  would  thus  appear  to  contain  81*62  per 
cent,  of  solid  food.  This,  however,  appears  not  to  be  the  case,  for  cellose 
from  the  interior  of  cells,  and  that  whose  organization  is  not  far  advanced, 
will  dissolve  in  acids  and  alkalies,  and  is  even  slightly  acted  upon  by  water 
under  the  latter  circumstances.  From  other  experiments  M.  Poggialo 
shows  that  bran  contains  in  reality  35  per  cent,  of  woody  matter;  and 
from  the  physiological  experiments  which  he  made  by  feeding  dogs  and 
fowl  with  bran,  he  has  arrived  at  the  couclusion  that,  besides  the  large 
proportion  of  cellulose  or  woody  matter  just  mentioned,  bran  contains  a 
considerable  amount  of  matter  which  cannot  be  assimilated.  The  whole 
proportion  of  bran  which  can  serve  as  food  he  sets  down  at  44  per  cent., 
and  the  portion  useless  as  food  at  56  per  cent 

An  apothecary  of  Bictigheim,  in  WUrtteraberg,  named  Sigle,  proposes*  to 
employ  bran  for  making  bread  in  a  very  singular  way.  He  mixes  up  into 
a  thin  dough  a  given  weight  of  bran  with  a  certain  measure  of  boiling 
water,  and  then  adds  a  given  weight  of  dilute  sulphuric  acid,  stirs  the 
mixture  for  some  minutes,  and  allows  it  to  stand  for  24  hours.    At  the 
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expiration  of  this  time  it  is  pat  into  a  closely  woven  basket,  and  the  thick 
liquor  which  drains  through  collected  in  a  vessel  underneath.  The  drained 
mass  in  the  basket  may  be  either  pressed  to  get  out  all  the  liquid,  and  the 
residue  used  as  food  for  pigs,  or  it  may  be  treated  with  fresh  sulphuric  acid 
and  water,  and  after  standing  for  several  days,  worked  iuto  dough  with 
half  its  weight  of  fresh  flour.  The  drained  liquid  is  to  be  employed  instead 
of  water  to  make  bread,  which,  it  is  said,  is  well  tasted  and  very  whole- 
some! The  action  of  the  sulphuric  acid  is  to  convert  the  starch  and  per- 
haps a  certain  portion  of  the  cellulose  of  the  bran,  iuto  starch-gum  and  dex- 
trine. The  larger  the  mass  of  bran  treated  with  acid,  the  greater  will  bo 
the  quantity  of  dextrine  produced. 

Quantity  of  Bread  yielded  by  a  given  weight  of  Flour,  and  per-centage 
of  Water  in  Bread. — In  Germany  the  price  of  bread  is  fixed  by  the 
magistrates,  exactly  as  was  formerly  the  case  in  many  towns  in  these 
countries.  In  striking  the  assize  of  bread  there,  it  is  of  great  consequence 
to  know  the  quantity  of  bread  which  a  given  quantity  of  flour  will  produce. 
The  statements  to  be  found  in  those  authors  who  have  written  upon  this 
subject  vary  very  considerably,  as  will  bo  observed  by  the  following 
figures:— 

According  to  Accum,  100  parts  of  floor  yield     ...     125  ports  of  bread. 
„  Prechtl      „  „  ...     125  „ 

„  Herrabstadt  ,,  ...  133 


Dumas       „  „  ...  130 

Urc  (as  made  in  Paris)  ...  127 


In  order  to  arrive  at  a  more  accurate  result  from  actual  experiment,  Dr. 
Heeren,  of  Hanover,  at  the  instance  of  the  magistrates  of  that  city,  investi- 
gated the  matter,*  and  has  arrived  at  the  conclusion  that  100  parts  of 
wheaten  flour,  which  he  estimates  to  contain,  on  an  average,  12*85  per 
cent,  of  moisture,  yields  from  1 25  to  1 26  parts  of  ordinary  bread. 

In  close  connection  with  these  experimcuts  arc  some  interesting  ones  of 
Dr.  Fehling,  of  Stuttgart,  with  respect  to  the  quantity  of  water  in  bread,  f 
His  experiments  were  made  upon  loaves  of  6  lbs.,  3  lbs.,  1 J  lbs.,  and  1  lb. 
each,  and  the  following  are  his  results: — 

A.  — Gib.  Loaf  of  White  Bread. 

The  Pith  contained    ...         ...         49-G  per  cent,  of  water. 

Crust  ...  •••  19*3      ,,  „ 

„  Whole  bread       ...  .  .  47*1       „  „ 

B.  — 3ft.  Loaf  of  White  Bread. 

No.  1.  The  Pith  contained  ...  484  per  cent  of  water. 

„    Crust     „  ...  105      „  „ 

„    Whole  bread  ...  44  3      „  H 

No.  2.    „   Pith       „  ...  47  9 

„    Crust     „  ...  125       „  „ 

„    Whole  bread  ...  42*8      „  „ 

•  Mittheilungen  des  nannoverschen  Gewerbcvcreins,  Heft  6,  1853,  through 
Polytcchnischcs  Journal,  Bd.  exxxi.,  Heft.  4. 

t  Wurttembergischeu  Wochenblatt  fur  Lund  und  Forstwisscnschaft  Nos.  6  &  7. 
1854. 
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No.  3.  The  Pith  contained  ...  4k-2  per  cent  of  water. 

„    Crust     „  ...  152      „  „ 

„    Whole  bread  ...  41-8      t.  „ 

No.  4     „    Pith       „  ...  49  3 

,,    Crust     „  ...  21-0      „  Tt 

„    Whole  bread  ...  40.2 

B. — 'Sib.  Loaf  of  Black  Rye  Bread. 

No.  1.  The  Pith  contained        ...  ">0  ;i  per  cent,  of  water. 

Crust     „  ...  18*8  „ 

„    Whole  bread  ...  44-2       „  „ 

No.  2.    „    Pith       „  ...  49-3 

„    Crust     „  ...  99  „ 

„    Whole  bread  -       ...  43  2  „ 

No.  3.    „    Pith  „  ...  49-3 

„    Crust  ...  17*9      „  ,, 

„   Whole  bread  ..  44-1 

C— 1J/6.  Loaf  of  mite  Bread. 
The  Pith  contained         ...        48*7  percent  of  water. 
„    Crust        „  ...  1G-G 

„    Whole  bread  ..         45  4 

D. — 1/6.  Loaf  of  White  Bread 
The  Pith  contained         ...        48  2  per  cent,  of  water. 
„    Crust        „  ...        14*7  „ 

„    Whole  bread  ...        43  9      „  „ 

From  these  experiments  we  may  conclude  that  the  pith  of  white,  fresh, 
well-baked  bread  contains  about  45  per  cent,  of  water,  and  black  rye 
bread  perhaps  48  per  cent.  Some  samples  of  bread  have  been  found 
containing  as  much  as  54  per  cent,  of  water,  and  we  recollect  even  55  per 
cent.,  that  is,  10  per  cent,  more  than  ought  to  have  been  in  it — a  difference 
equal  to  that  usually  existing  between  the  price  of  the  best  bread  and  that 
of  inferior  quality.  An  increase  of  the  water  contained  in  bread  to  the 
extent  of  5  per  cent,  would  make  an  immense  difference  to  the  working 
classes  of  a  large  city;  and  yet  how  often  do  dishonest  bakers  increase  it 
to  such  an  extent  with  impunity. 

The  question  of  the  quality  of  bread  to  a  community  is  of  paramount 
importance,  but  as  yet  people  have  not  learned  to  estimate  the  true  value 
of  quality  in  any  article  of  food,  for  even  all  agricultural  improvement  has 
reference  solely  to  quantity.  It  would  be  interesting  to  compare  the  dif- 
ferent breads  sold  in  a  large  city  with  reference  to  the  amount  of  water 
and  the  amount  of  azotized  or  muscle -forming  substances  which  they 
contain,  and  their  price.  In  this  way  the  extent  of  variation  in  quality 
might  bo  approximately  ascertained.  We  shall  endeavour  to  present  our 
readers  with  results  of  some  experiments  upon  this  point  in  an  early  number. 

Method  of  improving  and  rendering  sour  Rye  or  Wheaten  Bread  sweet. 

 While  speaking  of  the  quality  of  bread,  we  must  not  omit  to  notice  some 

recent  observations  of  Liebig,  which  deserve  to  be  generally  known,  and 
which  we  recommend  to  the  consideration  of  the  Poor  Law  Authorities.  It 
is  known  that  the  gluten  of  the  different  varieties  of  corn  undergoes  a  change 
while  in  a  moist  condition ;  in  a  fresh  state  it  is  soft,  elastic,  and  insoluble 
in  water,  but  loses  these  properties  by  contact  with  water.  Kept  for  some 
days  under  water,  it  gradually  diminishes  in  volume,  until  at  last  it  dis- 
solves into  a  troubled  viscous  fluid,  which  will  no  longer  form  dough  with 
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starch.  The  dough-forming  property  of  the  flour  is,  however,  in  a  high 
degree  caused  by  the  power  of  the  gluten  to  combine  with  water,  and  to 
transform  it  into  that  condition  in  which  it  exists,  for  instance,  in  animal 
tissues,  in  meat  and  coagulated  albumen,  namely,  when  the  absorbed  water 
does  not  wet  dry  substances.  The  gluten  of  corn  undergoes  a  change 
similar  to  what  it  suffers  in  a  moist  state  by  the  corn  being  kept  in  the 
condition  of  flour,  in  consequence  of  the  latter,  from  its  great  hygroscopic 
property,  absorbing  water  from  the  atmosphere;  the  dough- forming  pro- 
perty of  the  flour  and  the  quality  of  the  bread  baked  therefrom  gradually 
diminish.  This  deterioration  can  only  be  avoided  by  artificial  drying  and 
exclusion  of  air.  This  change  takes  place  as  rapidly,  perhaps  even  more 
so,  in  rye  flour  than  in  wheaten  flour. 

About  24  years  ago  a  method  came  into  use  among  the  Belgian  bakers, 
by  the  employment  of  which  a  flour  that  if  used  alone  would  yield  a  heavy 
moist  bread,  could  be  made  to  produce  a  bread  equal  to  that  made  from 
the  freshest  and  best  flour.  This  method  consisted  in  the  addition  of  a 
little  sulphate  of  copper  or  alum  to  the  flour.  The  action  of  both  sub- 
stances in  the  preparation  of  bread  consists  in  the  fact,  that  they  form, 
under  the  action  of  heat,  a  chemical  compound  with  the  altered  gluten 
become  soluble  in  water,  by  which  the  gluten  recovers  all  its  lost  pro- 
perties, and  becomes  again  insoluble  and  capable  of  combining  with  water. 

The  relations  between  corn-gluten  and  casein,  with  which  it  has  so 
many  properties  in  common,  led  Licbig  to  make  some  experiments,  having 
for  their  object  to  substitute  for  the  two  substances  just  named,  so  inju- 
rious to  health  and  to  the  nutritive  value  of  the  bread,  some  agent  of 
equal  action  and  at  the  same  time  harmless  in  itself.  This  agent  is  pure 
lime  water  saturated  in  the  cold.  If  the  part  of  the  flour  intended  to  be 
made  into  dough  be  worked  up  with  lime  water,  and  the  leaven  or  yeast, 
as  the  case  may  be,  added,  and  the  mass  left  to  itself,  the  fermentation 
will  set  in  as  if  no  lime  water  were  used.  If  at  the  proper  time  the 
remainder  of  the  flour  bo  kneaded  up  with  the  fermented  dough,  tho  loaves 
formed  and  baked  in  the  ordinary  way,  a  fine,  solid,  elastic,  small-celled 
bread  will  be  obtained,  freo  from  sour  taste  and  soft  watery  external 
margin,  and  of  excellent  flavour,  which  is  preferred  to  all  others  by  those 
who  have  paitakcn  of  it  for  a  considerable  time.  The  proportion  of  flour 
to  lime  water  is  1 9  to  5 ;  that  is,  for  every  1 00  lbs.  of  flour,  26  to  27  lbs, 
of  lime  water  are  taken.  This  quantity  does  not  suffice  to  make  dough, 
and  the  necessary  amount  of  common  water  must  accordingly  be  added. 
As  the  acid  taste  of  the  bread  is  removed,  the  quantity  of  salt  must  be 
considerably  increased  in  order  to  render  it  palatable.  With  respect  to 
the  lime  water,  we  know  that  I  lb.  of  lime  suffices  to  prepare  more  than 
600  lbs.  of  lime  water;  in  the  bread  made  according  to  the  method  just 
described,  the  lime  would  be  nearly  equal  to  what  would  be  contained  in 
an  equal  weight  of  the  flour  of  the  leguminous  seeds. 

It  may  be  considered  as  a  physiological  truth,  arrived  at  by  experience 
and  experiments,  that  the  flour  of  the  different  kinds  of  corn  is  not  pos- 
sessed of  full  absolute  nutritive  properties;  and  it  appears,  from  all  that 
we  know  upon  the  subject,  that  tho  cause  of  the  deficiency  lies  in  the 
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want  of  the  quantity  of  lime  so  indispcnsiblc  in  the  formation  of  bone. 
The  seeds  of  the  cereal  grasses  contain  phosphoric  acid  in  sufficient  quan- 
tity, but  they  contain  much  less  lime  than  the  leguminous  seeds.  This 
circumstance  perhaps  explains  many  phenomena  of  disease  observed  in 
childreu  in  the  country  or  in  prisons,  where  the  food  consists  principally 
of  bread,  and  in  this  particular  point  of  view  the  employment  of  lime 
water  deserves  some  attention  from  physicians. 

The  yield  of  the  flour  in  bread  is  apparently  increased  by  a  greater 
absorption  of  water.  For  every  19  lbs.  of  flour  used  without  lime  water, 
Liebig  states  that  seldom  more  than  24^  lbs  of  bread  were  obtained  in  his 
own  house;  kneaded  with  5  lbs.  of  lime  water,  the  same  quantity  of  flour 
yielded  26  lbs.  6  oz.  to  26  lbs.  10  oz.  of  thoroughly  well  baked  bread. 
As  according  to  Heereu's  determinations,  already  mentioned,  the  same 
quantity  of  flour  only  yields  25  lbs.  1  *6  oz.,  it  appeared  to  Liebig  that  the 
increase  of  weight  in  the  bread  was  the  result  of  the  employment  of  lime 
water. 


Art.  II. — Catalogue  of  the  several  Localities  in  Ireland  where  Mines  or 
Metalliferous  Indications  have  hitherto  been  discovered,  arranged  in 
Counties  according  to  their  respective  Post  Towns. 

(Continued  from  page  293.) 


Reference  to  No.  of 
Ordnance  Sheet. 


Y. 


Ardfort,        ...  Vicinity  of  Lead  ...  ...  ...      20  &  21 

Castlebland,  ...  Clogher,  Silver,  Lead  and  Copper,— worked  by  Royal 

Hibernian  Mining  Company,        ...  ...  30 

Castlcinaine,  ...  Annagh,  (East),  Argentiferous  Lead  with  Zinc, — dis- 
covered in  1789,  on  the  Godfrey  Estate         ...  47 
*Meanut,  Lead  and  Copper, — Resident  Director,  John 

Giles,  Esq.  ...  ...  ...  47 

Causeway,     ...*Ballinglanna,  Lead,  ...  ...  ...  9 

•Const  West  of  Cushcn  River,  Lead  and  Copper, — Mr. 

Griffith,  MSS.  ...  ...  ...         9,  &c 

Lixnaw,  Vicinity  of  Lead  ...  ...       15  &  16 

Dunquin,       ...'Vicinity  of,  Copper  ...  ...  ...  62 

Kenmare,      ...  Ardtully  ,(Cloontoo),  Copper,  worked  by  Kenmare  and 

West  of  Ireland  Alining  Company  ...  93 

Lansdotone  _|  Colter  West,  (Shanagarry),  Argentiferous  Lead,  and  Copper,  93 


Kithwen,  Lead 

Public  Garden  of,  Lead,— observed  by  Rev.  Professor 

Haughton,  F.T.C.D.  ...  ...  93 

West  of,  Copper  ...  ...  ...       93,  &c 

Killarney,      ...  Cohernaney  Argentiferous  Lead,— Report  by  M.  Raspe  in 

1 761,  Mr.  Griffith,  MSS.  ...  ...  66 

Muckross,  Copper,  Cobalt  and  Sulphur  Ore, — Cobalt  dis- 
covered by  M.  Raspe  in  1794        ...  ...  74 

Ross  Island,  Copper,  and  Lead  with  Zinc, — discontinued 
from  the  influx  of  water  from  the  lake  ;  £80,000  worth 
of  oro  raised  in  four  years— R.  Griffiths,  Jun.    ...  66 
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jfjfai       {*Garrough,  Copper 

*Staigve,  Copper, — Mr.  Griffith,  MSS.,  Mines  of  Ireland 
Tr.dec,  ...  Ballybeggun,  Lend  and  Copper 

Ballymulicn,  Lead  and  Copper 
Lissoofeen,  Silver,  Lead,  and  Copper  ... 
Oak  Park,  Lead,— Mr.  Griffith,  MSS. 


325 

Inference  to  No.  of 


... 


KILDARK. 


Celbridge, 


Eilenderry, 


..  Ardclogh,  Lead 

Wheatfield  Upper  (Church  Mine),  Lead  with  Zinc,— Mr. 
Griffith's  Mining  Report  1828 
..  Freagh,  Lead 


... 
... 


... 
... 


Newbridge,  ...*Puncheragrange,  Copper,— Mr.  Griffith,  MSS. 
Castlccomer, 


106 
106 

99 
29 
29 
80 
29 


15 

15 
3 
17 


KILKENNY. 

.  Aghamucky,  Clay-ironstone, — Mr.  Griffith's  Coal  Reports  1814  6 
Coal  district,  Clay-ironstone, — Estate  of  Hon.  Charles 

H.  Butler  C.  S.  Wandesforde  ...  ...      0,  &c. 

."Bally gallon,  (East  Bank  of  Nore)»  Argentiferous  Lead, — 

communicated  by  Rev.  Jas.  Graves  ...  32 

.  Dunkitt,  Lead, — commnnicatcd  by  Samson  Carter,  Esq.,  C.E  43 
.  Knockadrina,  (Flood  Hall),  Lead  and  Silver,       ...  27 
•Vicinity  of,  Copper,  ...  ...  ...  31 

Thomastown,  ...*Grenan,  Iron,  (Micaceous),— Estate  of  Bight  Hon.  the 


Inutioge, 

Kilmacow, 
Knocktopher 


Earl  of  Carrick 

kino's  county. 

Edenderry,    ...  Edenderry,  (Blundell  Mine),  Lead 
Kinnitty,       .  .*Slieve  Bloom  Mountains,  Lead  and  Copper, 

LKITRLM. 

Drumkeeran,  ...  Creevelea  District,  Clay-ironstono 
Lnrganboy,    ...•Gortnatkeagh,  Copper,— Mr.  Griffith,  MSS. 
*Pollboy,  Copper 
Twigsparh  f  Barrackpark,  Argentiferous  Lead 
Attnes,    \  Twigspark,  Argentiferous  Lead 


•  •  • 

•  •  * 


Mohill, 


ines, 


',  Iron, 


28 


12 

...  36,  37,  &c 


...  15,  16,  &c 
11 

...  11 
7 
7 
85 


Doon, 
Oola, 

Newcastle, 


...  Battycanauna,  (Balfysteen),  Argentiferous  Lead  and 
Silver,— Mr.  Griffith,  MSS. 
Ballynagardc,  Iron  (Hematite) — Ed. 
...  Cam  beg,  (Castletown),  Lead, — communicated  by  Pro- 
fessor Apjohn,  T.C.D.,  and  R,  Hodgson  Smyth,  of 
London,  Esq  ,  property  of  Captain  Hore 
...  OolahiU,  Copper,  Argentiferous  Lead,  and  Sulphur  Ore, 
—worked  by  Oola  Silver  Lead  and  Copper  r ' 
Company 


... 

...  • 


...  Mahoonaqk,  Vicinity  of,  Lead 

...  Ballydoole,  Argentiferous  Load, — communicated  by  John 
L.  Worrall,  of  Limerick,  Esq.,  C.E. 
Fallaskenry,  ...  Cloghatrida,  Argentiferous  Lead 

LONGFORD. 

Longford,      ...*Vicinity  of,  Argentiferous  Lead, — Mr.  Griffith,  MSS. 

Scrubby,       ...* Clcenrah,  Iron  ...  ••• 


11 

25 
25 


3 
20 


14 
3 
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Clogher, 
Dro^hcda, 
Dundalk, 
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Reference  to  No.  of 
Onliuincc  Sheet 


.•Clogher,  Copper,— Gossan  on  Shore,  Mr.  Griffith,  MSS. 
.*OIdbri<lge,  West  of,  Lead  and  Copper 


... 
... 


22 

23&24 
7 


•Crumlin,  Lead 

•Fairhill,  Lead, — communicated  by  E.  Wright,  Esq., 

LL.D.,  and  Hon.  Capt  Jocelyu     ...  ...  7 

Joncsborough,  "Vicinity  of,  Antimony       ...  ...  ...  1 

Togher,         ...*Salterstoipn,  Lead  and  Copper,— Mr.  Griffith's  Mining 

Report       ...  .  ...  ...  16 


MAYO. 

Ballycastlc,    ...*Bclderg  More,  Copper, — communicated  by  R.  W.  Town- 
send,  Esq.,  M.A.         ...  ...  ...  6 

•Geevraun,  Copper  ...  ...  ...  6 

Ballyhaunis,  ...  Ballynastockagh,  (Bellavecl),  Lead,— Estate  of  John 

Birmingham,  Esq.       ...  ...  ...  .  103 

Louisburgh,   ...* Vicinity  of  Copper  and  Sulphur  Ore,— communicated  by 

Sir  Richard  O'Donnell,  Bart.         ...  ...  86 

Newport,       ...*Achill  Island,  South  Western  shore  of,  Mundic, — com- 
municated by  Sir  R.  O'Donnell,  Bart.  ...  65 

•Clare  Island,  Sulphur  Ore  ...  ...        85,  &c 

~*Bolinglana,\(Clew  Bay),  Copper,  Sulphur  Ore,  and  Argen- 
tiferous Lead  ...  ...  ...  75 

(Clew  Bay),  Copper,  Sulphur  Ore,  and  Argen- 
tiferous Lead,— Estate  of  Sir  R.  O'Donnell 


Corraun 
Mint* 


Wcstport,      ...*Tawnycrowcr,  (Sheeffry),  Argentiferous  Lead 


107 


MEATH. 

Ardcath,       ...*  Cloghan,  Lead,— very  ancient,  Mr.  Griffith,  MSS.  33 
Athboy,        ...  South  of,  Lead  ...  ..  ...       29  &  35 

Slane,  (  Dollardstown,  Copper  and  Lead, — Mr.  Griffith's  Mining 

Beaupark  •<       Report,       ..  ...  ...  ...  26 

Mines,    (  Painestown,  Copper  ...  ...  ...  26 

Walterstown, ...  Browmtotcn,  Copper, — worked  in  the  year  1800,  by  Sir 

John  Dillon,  Charles  Dillon,  and  Nat  Preston,  Esqre., 


Mr.  Griffith,  MSS. 
Cusackstown,  Copper 
Kentstown,  Copper 


32 
32 
82 


MOXACliAN'. 


Ballybay,      ...'Corbrack,  Lead               ...  ...  ...  19  &  24 

•Cornamucklagh  South,  Lead  ...  ...  19 

" Dernaglua,  Lead              ...  ...  ...  19 

'Dcrryiusk,  Lead               ...  ...  ...  14 

•Sra,  Lead  24 
Bellanodc,     ...  Derryleedigan  Jackson,  Lead  with  Zinc,—  Mr.  Griffith,  MSS.  8 

Bellatrain,     ...'Corduff,  Manganese         ...  ...  ...  27 

Carrickmacross,  Knocknacran  East,  thick  beds  of  Gypsum,  worked  by 

Evelyn  John  Shirley,  Esq.  ...  ...  81 


Castleblayney,  *  Carrickagarvan,  Argentiferous  Lead  and  Sulphate  of  Barytes  25 
*Cornahugh,  Argentiferous  Lead  and  Sulphate  of  Barytes  25 
•Dromore,  Lead,— communicated  by  Joseph  Backhouse,  Esq.  25 
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Clontibret 
Mines, 


to  No.  of 
Ordnance  Sheet 

15 
19 
14 
14 


'Annaghlogh,  Lead, — worked  by  James  Skimming,  Esq. 
•Aunavalla,  Lend 

*Avalbam\  Lead,— communicated  by  William  Conn,  Esq. 

*  Avalreagh,  Load  with  Zinc 
'Carrickaderry,  Lead, — formerly  worked  by  Mr.  Bear- 
croft,— Mr.  Griffith,  MSS. 

•Carrickanurc,  Lead 

* Coolartragh,  {Bond),  Argentiferous  Lead  with  Zinc,  and 
Sulphate  of  Barytes, — worked  by  William  Conn,  Esq. 

•Cornamucklagh  North,  Lead, — communicated  by  William 
Conn,  Esq. 

•Croaghan,  Lead 

'Crossmore,  Lead 

*Glasdrumman  East,  Lead  ... 

•Kilcrow,  Lead  with  Zinc  ... 

'Latnakelly,  Ix?ad, — communicated  by  William  Conn,  Esq. 

*Lemgare,  Lead 

* Lisdrumgormly  Lead 

* '  Lisglassan,  Lead  and  Antimony 

*  Tassan,  Lead, — discovered  and  worked  by  Joseph  Back- 

house, Esq.,  sec  Letter  in  Mining  Journal,  by  Joseph 
Holdsworth,  Esq. 
Tonach  Lead  ... 

'Tuflybuck,  Lead  and  Antimony, — formerly  worked  by 
Lord  Middlcton,— Mr.  Griffith,  MSS. 

queen's  countt. 


14 
14 

14 

14 
14 
14 
14 
14 
14 
14 
15 
14 


14 
14 

14 


Maryborough,     Dysart,  Iron,  (Hematite), — property  of  Lord  Carew,  sec 

Professor  Apjohn's  analysis  (poor  and  unimportant)  18  &  18 

ROSCOMMON. 

...  Altagowlan.    Lough  Allen,  East  side,  base  of  Slieve 
Anierin,  #-c,  (Arigna  District,  partly  in  LeitrimJ, 

/  ■>  1— :.*r.n<.».r.n.n  C»A    Ufa  -1*11  •  l.'o   f^nl    I v  _<  O 


Clay-ironstone,— See  Mr.  Griffith  s  Coal  Reports 


8I.IGO. 


Ballysadare,  ...  Abbeytovm,  Lead  and  Silver,— Mr.  Griffith,  MSS. 


'Lugawarry,  Lead 
(  Glei 


Sligo,  (  Gfencarbury,  Copper,  Lead,  and  Sulphate  of  Barytes, — 

King's  Moun-  <       Estate  of  late  Sir  Erasmus  Smith 
tain  Mines,    (  Tormore,  Copper  and  Lead 


20 
20 

6&9 
9 


TIPPERABY. 

Borrisolcigh,  ...•Coolccn,  Lead 
r>  .      v  v„  f  *  Clomnurraqha,  Copper 

^  Kp„  

Mines     I   Lachnacreena,  Copper 
'    (_* Reafadda,  Copper 
Dunkerrin,    ..." Rathnaveoge  Lovcer,  Copper, — worked  perhaps  in  the 

Seventeenth  Century,  Mr.  Griffith,  MSS.* 

NewJ"J'  u  i'Lackamore,  Copper, 

JLackamore  -s  •  i   ■      »V  r<~.. 

yflRe$    ^  Tooreenbrien  Lpper,  Copper 

Portroe,        ...*Corbally,  Lead,  (Imperial  Slate  Works,  William  Headech, 

Esq.,  Proprietor)  ... 
•Dcrry  Demesne,  Copper,— Mr.  Griffith,  MSS.,  Mines  of 
Ireland 


... 
... 


83  &34 
45 
45 
45 
45 

17 

38 
88 

19 
19 
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Post  Towns.  Localities  and  Counties.  R1^5?i?c£i»0f 


Portroe,        ..." Garrykennedy,  Lead          ...             ...             ...  13 

*Laghtea,  Lead                 ...             ...             ...  19 

,*Balhygottn  South,  (Silvermines^.  Argentiferous  Lead,— 
worked  by  General  Mining  Companv  for  Ireland, — 
Geo.  M'Dowcll,  Esq.,  F.T.C.D.,  Sir  ^as.  Murray,  &c, 

Directors    ...             ...             ...             ...  26 

•Cloonanagh,  Sulphur  Ore,— Mr.  Griffith,  MSS.     ..  26 

*Cooleen,  Lead                 ...             ...             ...  2C 

*  Coolruntha,  Copper          ...             ...             ...  32 

Garryard  East,  Lead  and  Copper,  both  Argentiferous  26 

'Garryard  West,  Lead  and  Copper,  both  Argentiferous  26 
• Gorieenadiha,  (Gurtnadyne),  Lead  and  Copper,  both 

Argentiferous              ...             ...             ...  26 

*  Gortshaneroe,  (Ballynoe),  Lead  and  Copper,  both  Argen- 

tiferous      ...             ...             ...             ...  26 

■ Knockanroe,  Lead  with  Zinc,  Copper  and  Sulphur  Ore  26 
*Shalle  Coughlan     White,  (East  and  West),  Lead,  Silver, 

and  Copper,— Report,  H.  English,  Esq.          ...  26 

Tipperary,     ...  Aherlow  Vale,  Argentiferous  Lead,  Copper  and  Manganese  74 

TYRONE. 

Coal  Island        Annagher,  Clay-ironstone— Mr.  Griffith's  Coal  Reports,  47 

Cookstown,    ...'Unagli,  (Slicve*  Gallion),  Iron            ...             ...  29 

Gortin,         ...*Crockanboy,  Lead  ...  ...  ...       19  &  27 

•Munterlony  Mountains,  Antimony, — Estate  of  George 

Knox,  Esq.,  Mr.  Griffith,  MSS.     ...  ...       12  &  19 

•Tecbane  West,  Lead         ...             ...             ...  19 

Pomeroy,      ...'Crannogue,  Copper          ...            ...            ...  45 

WATERFORD. 

Annestown,   ...*Knockane,  Copper           ...            ...            ...  25 

mWoodstotcn,  Copper          ..              ...             ...  25 

Bally dowane,  Copper  and  Argentiferous  Lead,— worked 

by  Mining  Company  of  Ireland     ...             ...  24 

• Ballynagigla,  Copper         ...              ...              ...  25 

■ Baliynarrid,  Copper          ...             ..              ...  24 

*  Bally nassissala,  Copper      ...  ...  ...       24  &  25 

'Kilduane,  Copper  and  Native  Copper  ...             ...  25 

*Kilmurrin,  Copper            ...             ...             ...  25 

*Knockmahon,  Copper,  Argentiferous  Lead  with  Zinc,  and 

Cobalt, — cobalt  discovered  by  J.  II.  Holdsworth,  Esq., 

see  Jonr.  G.  S.  D.        ...             ...             ...  25 

*  Tanhardstoum,  Copper       ...              ...              ...  25 

*  Templeyvrick  (  Trawnastrella  and  Trawnamoe),  Copper  24 
*SeaJield,  Copper              ...             ...             ...  24 

Ballynamult,  ...*Carrigroe,  Copper— communicated  by  R.  W.  Townsend, 

Esq.,  M.E.,               ...            ...            ...  13 

* Knockatrellane,  (Ballymacarbry),  Copper,  Mr.  Griffith,  MSS.  5 

Carrick-on-Suir*Killerguile,  Iron,  (Micaceous),           ...             ...  7 

•Monminune,  Lead            ...             ...             ...  7 

Dungarvan,    ...*Drumslig,  (Slieve  Grian),  Iron,— discovered  and  worked 

by  Sir  Walter  Raleigh                  ...             ...  35 

Stradbnlly,     ..*Killelton,  (lady's  Cove),  Copper        ...             ...  82 

*Kilminnin,  Copper            ...             ...             ...  24 

Tramorc,       ...*Ballvkinsclla,  Copper        ...             ...             ...  17 

Youghal       ...*Coast  opposite,  Lead,  Mr.  Griffith,  MSS.            ...  40 


Bunmahon, 


Knockmahon 
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Reference  to  No.  of 
Ordiuuicc  Sheet. 


WEXFORD. 


Rivcrchapcl, 
Wexford, 


...*  Barry  stown,  Argentiferous  Lead  with  Zinc,  and  Iron, — 

worked  Go  years  ago  by  Mr.  Ogle  ... 
,.*Aughathlappa,  Argentiferous  Lead 
*Brce,  Mundic 

*  Caim,  Argentiferous  Lead  with  Zinc,  Copper,  Iron,  and 

Sulphur  Ore, 
*Killoughrum,  Lead 

•Mangan  Lead  ...  ...  ...  ... 

...*Courtown  Harliour,  Iron  ... 

...•Kerlogc,  Copper, — the  ore  is  Malachite,  Mr.  Griffith,  MSS. 


4 

19 

25 

19 
19 

19 
12 
42 


WICKXOW. 


r 


17 


Arklow, 


'Brockagh,  (Luganure,  Glendasan),  Lead,  Mr.  Griffith's 
Mining  Keport 

Glendalough  \  *  Lug  duff.  Lead,  Copper,  and  Iron, — (this  group  contains 

liupla^h,  Hero,  Hawk  Rock,  Van  Diemcn's  Lodes,  &c.)  *o 
"  Seven  Churches  or  Camaderry,  (Luganure,  Glendasan), 

Argentiferous  Lead,  and  Copper  with  Zinc      ...       17  &  23 
.~*Aughrim  Lower,  Copper   ..  ...  ...  34 

•  Ballinagore,  Copper 

*  Ballintemple,  Lead 

•  Ballycoog  Upper,  Copper  and  Iron 

•  Clonwilliam,  Lead, — see  Report  by  Warington  W.  Smith, 
Esq.,  M.A.,  of  Gcol.  Survey 

*  Coolbawn  or  Coolhallintaggart,  Particles  of  Gold 
* Goldmines  River,  particles  of  Gold  and  Tin 
#Killacloran,  particles  of  Gold, — communicated  by  Joseph 

Backhouse,  Esq., 
* Knocknamohill,  Copper  and  Iron 

*Moneyteiqe  Middle  and  South,  Copper,  Iron,  and  particles 
of  Gold 

...*Ashford,  Copper  ...  ...  ...  25 

*Ballymacahara,  Copper      ...  ...  ...  25 

...*Bolevlug,  (Moatamov),  Lead,— Mr.  Griffith's  Mining  Report  27 
...*Clognleagh,  ["Manganese  and  Hematic  Iron  con-1  6 

(Glenaspliukecn)  I     taining  per  oxide  84,  or  metallic  i 
•Knockatillane,      ]     iron  59  per  cent,  Professor  Uaugh-  }  5 
(Glenaspliukecn)       ton's  Analysis  J 
...*Bray  Head,  Copper  ...  ...  ...  8 

...*Douce  Mountain,  Lead  and  Copper     ...  ...        12,  &c 

*  Power  scourt,  Lead  and  Copper,— Mr.  Griffith's  Mining 
Report         ...  ...  ...  ...        7,  &c. 

...»  Glen  of,  Lead,— Sec  Report  by  Ricbard  Griffith,  Esq.,  LL.D.  9 


89 
40 
39 

40 
39 
40 


40 


Baltinglass, 


Bray, 


Hollywood, 
Kiltegan, 
Ratbdrum, 


Ballrfmurtayh 


...*Agbavannagb  Mountain,  Lead  and  Copper         ...  28 
...•Ballinacarrig  Lower,  Copper  35 
♦Ballinaclasb,  Lead  ...  ...  ...  35 

* Ballinagappoge,  particles  of  Gold  and  Tin  ...  34 

*Ballycreen,  particles  of  Gold,— Sec  on  Geology  of  East 

of  Ireland,  by  Mr.  Weaver  ...  ...  34 

*Ballygahan  Lower  and  Upper,  (Ovocd),  Copper  and  Sul- 

))hur  Ore, — worked  by  Henry  Hodgson,  Esq.,  35 
h/moneen,   Copper,  Iron  and  Sulphur  Ore, — Mr. 
Griffitb,  MSS.  ...  ...  ..  35 

1 Ballymurtagh,  (Ovocd),  Copper  with  Zinc,  Sulphur  Ore, 

Iron  and  Auriferous  Gossan — Apjohn  ...  35 

*Kilca»hel,  Copper  and  Sulphur  Ore,— worked  by  Wick- 
low  Copper  Mine  Company  ...  ...  35 
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Fost  Towns. 


Glenmalur 
Mines. 


Rcdcross, 

Roundwood, 

Shillelagh, 

Tinahcly, 


Reference  to  \'a  of 
Onljuuice  Sheet 

•  Castlehoward,  Copper  and  Sulphur  Ore  ...  35 
*Connary  L'pper,  Copper,  Lead  with  Zinc,  Sulphur  Ore, 

Antimony.  Arsenic  &  Auriferous  Silver,  ...  35 

*Cronebane,  (Ovoca),  Copper  with  Zinc,  Sulphur  Ore, 

Auriferous  Silver,  and  Lend  ...  ...  35 

* Ballinafunshoye,  Lead  with  Zinc, — Mr.  Griffith's  Mining 

Report       ...  ...  ...  ...  23 

* BaUinaqoneen,  Lead  with  Zinc,  and  Copper, — worked  by 

Sir  C.  P.  Roney,  &e.     ...  ...  ...       22  &  23 

•Bally boy,  Lead  ...  ...  ...  23 

*Baravore,  Lend  with  Zinc,  and  Copper  ...  22 

•Caracnabologue,  Lead  and  Copper      ...  ...  23 

*Clonkeen,  Lead  with  Zinc,  and  Iron    ...  ...  23 

♦Conavalln,  Lead  ...  ...  ...  22 

*CorrasiUa;jh,  Lead  with  Zinc  ...  ...  23 

•  Cullentragh  Park,  Lead     ...  ...  ...  23 

'Killeagh,  (Ovoca),  Copper  and  Sulphur  Ore        ...  85 

•  Kilmacoo  and  tapper,  (Oroca),  Copper  ...  35 

•  Knockanode,  (Ovoca),  Lead  and  Sulphur  Ore, — worked 

by  Captain  Latfan,  M  P.,  property  of  George  C 
Mahon,  Esq.,— sec  Weaver's  Geology  of  E.  of  Ire- 
laud,  Trans.  Geol.  Soc.  Loud.        ...  ...  35 

•Tcmplelu.sk,  Sulphur  Ore, — communicated  by  Joseph 

Backhouse,  Esq.  ...  ...  ...  35 

•  Tigroney  East  and  West,  ( Ovoca),  Copper  and  Sulphur 

Ore, — worked  by  Messrs.  Williams  ...  35 

•Vicinity  of,  Copper  ...  ...  ...  30 

Temple'tyon,  Iron,  Copper  and  Sulphur  Ore,— property  of 

Wentworth  Erck,  Esq.  ...  ...  36 

Lough  Dan,  Lead  with  Zinc,  and  Copper  ...  17 

•  Lough  Toy,  Lead  ...  ...  ...  12 

Vicinity  of,  Lead, — Report  by  Richard  Griffith,  Esq., 

LL.I).,  Inspector  General  of  Her  Majesty's  Royal 
Mines  in  Ireland,  Chairman  of  the  Board  "of  Public 
Works,  &c.  ...  ...  ...  43 

Carrigroc,  Lead  ...  ...  ...  38 


Art. II I — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  £c,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  A  rts. 

Application  of  the  Electric  Light  to  Metallurgic  purposes. — M.  Piehon  proposes 
to  smelt  the  ores  of  iron  and  otber  metals  by  means  or  the  same  arrangement  as 
that  employed  to  produce  the  electric  light,  and  in  this  way  do  away  with  the 
necessity  of  employing  the  immense  quantities  of  fuel  which  is  now  used  for  that 
purpose.  His  apparatus  consists  of  a  series  of  electro  magnets  with  revolving 
armatures,  set  in  motion  by  a  steam  cngiue,  exuetly  on  the  plan  employed  by 
Messrs.  Elkington  and  Mason  to  dcvclopc  electric  currents  for  platiug  and  gilding. 
The  poles  of  the  battery  thus  formed  consist  of  carbon  prisms  3  metres  long, 
(9  feet  10  inches,)  with  square  bases,  each  side  lieing  CO  centimetres  (about  2  feet), 
one  end  being  cut  in  the  form  of  a  cone,  50  centimetres  (nearly  1  foot  8  incites)  long. 
The  square  end  of  this  prism  is  set  in  a  metallic  armature 'furnished  with  a  ring, 
to  which  the  conductors  arc  attached,  and  is  held  tnitwccn  the  jaws  of  a  kind  of 
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rice  moving  in  a  glide,  by  which  the  charcoal  can  be  advanced  as  fast  as  it 
consumes.  Each  two  of  these  charcoal  prisms  with  its  lottery  constitutes  what 
M.  Pichon  calls  a  system.  A  number  of  these  systems  may  be  arranged  one  over 
the  other,  so  as  to  produce  a  great  zone  of  heat.  Over  the  charcoal  prisms  is 
fixed  a  hopper  from  which  the  ore  und  fiux  fall  through  the  arch  of  electric  light 
where  the  reduction  and  fusion  of  the  metal  takes  place  ;  an  inclined  plane  conducts 
the  ore  mid  flux  into  the  hopper.  Under  the  charcoal  is  placed  a  crucible  like  that 
of  a  high  furnace,  into  which  the  slag  and  fused  metal  fall  after  the  ore  has  been 
reduced,  and  where  they  arrange  themselves  according  to  their  specific  gravities, 
and  from  the  bottom  of  which  the  metal  may  be  tapped  in  the  usual  way.  Where 
necessary  a  hearth  may  be  put  in  connexion  with  the  crucible,  so  as  to  maintain 
the  temperature. 

Another  arrangement  is  to  place  the  prisms  in  an  inclined  position,  and  make 
them  hollow  throughout  their  length,  the  hollow  being  made  cylindrical,  so  as  to 
form  a  tube  40  centimetres  in  diameter.  The  ore  nnd  tlux  are  introduced  into 
this  tube,  and  pushed  forward  by  a  kind  of  piston,  so  as  to  issue  at  the  point  of 
the  charcoal  in  the  midst  of  the  electric  arch.  When  six  or  nine  systems  are 
employed  it  is  ouly  necessary  to  have  the  two  or  three  upper  ones  hollow.  A 
constant  stream  of  ore  and  flux  can  in  this  way  be  made  to  fall  through  the  heated 
Eone,  for  while  the  piston  of  one  prism  is  driving  forward  a  charge  of  ore  through 
the  tube,  the  opposite  tube  of  the  same  system  may  be  recharging. 

Application  of  Gas  to  Assay  Furnaces. — AIM.  Peligot  and  Lcvol  have  estab- 
lished in  the  Paris  Mint  furnaces  for  assaying  gold,  in  which  common  coal  gas 
is  employed  as  the  source  of  heat  with  considerable  advantage. 

New  kind  of  Peat  Charcoal. — M.  Busson  du  Maurier,  apropos  of  the  prize  of 
3,000  francs  offered  bv  the  Societe  d'Encouragemcnt  of  Paris,  for  the  best  pro- 
cess by  which  a  fuel  adapted  for  household  and  manufacturing  purposes  may  be 
economically  prepared  from  peat,  has  written  to  that  society  to  the  effect  that  ho 
has  succeeded  in  preparing  an  excellent  solid,  compact,  and  tenacious  charcoal, 
or  rather  coke,  by  distilling  peat  mixed  with  small  bituminous  coal.  This  coke, 
he  says,  is  admirably  adapted  for  the  forging  of  steel  and  other  metallurgical 
operations. 

MANUFACTCRES  FROM  MINERAL  SUBSTANCES. 

New  process  for  the  Manufacture  of  Glass  for  Optical  Purposes. — In  the  present 
state  of  this  manufacture  the  mass  of  glass  having  been  brought  to  a  state  of 
fusion  in  the  crucible  or  pot,  it  is  simply  stirred  to  render  the  material  homo- 
geneous, und  to  free  it  from  the  air  which  it  contains.  This  double  result  is, 
however,  very  rarely  attained,  and  the  operation  of  stirring,  such  as  it  is, 
performed,  gives  rise  to  the  formation  of  numerous  stria?,  which  renders  tho 
larger  part  of  the  glass  unfit  for  the  making  of  lenses.  Hence  arises  the  difficulty 
of  obtaining  object  glasses  of  large  dimensions.  M.  de  Peyronny  l>clieve8  to  have 
found  the  solution  of  this  difficulty,  that  is,  the  means  of  manufacturing  glass  freo 
from  defects,  by  communicating  to  the  pot  which  contains  the  material  in  fusion 
a  rather  rapid  rotary  motion  about  a  central  vertical  axis;  the  centrifugal  force 
would  have  the  effect,  according  to  him,  of  collecting  all  the  air  bubbles  towards  the 
centre  of  the  vitreous  mass,  while  the  stria?  produced  by  the  stirring  would  in  great 
part  disappear,  and  those  which  would  remain  would  be  circular  and  but  slightly 
injurious,  if  care  be  taken  to  make  the  axis  of  the  primitive  mass  the  axis  of  the 
\cnse.—Comptes  Rendus  de  t  Academic,  15  Mai,  \Hoi. 

Novel  mode  of  constructing  Ships. — M.  Lombo-Miraval  has  called  the  attention 
of  the  Societe  d'Encouragemcnt  to  a  method  of  constructing  ships  perfectly  novel. 
According  to  this  system  vessels  are  made  altogether  of  iron  wire  and  hydraulic 
cement,  and  the  inventor  attributes  to  them  the  following  advantages : — Great 
solidity,  absolute  impermeability,  facility  of  repair  in  case  of  shipwreck,  perfect 
stability,  by  the  ballast  being  fixed  to  the  bottom  and  forming  a  part  of  the  frame, 
and  finally,  incomparable  rapidity  of  construction.  A  barque,  constructed  six 
years  ago  upon  this  system,  has  been  since  navigated  without  requiring  any 
repairs,  although  it  has  undergone  some  rough  tests.  Nothing  would  be  easier, 
says  M.  Miraval,  than  to  construct,  in  a  few  days,  on  board  the  vessels  of  an 
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expeditionary  fleet,  as  many  gun-boats  or  debarkation  rafts  as  may  be  desirable. — 
Cosmos,  No.  10,  vol.  5. 

New  Plastic  Material — Dr.  Emil  Braun,  of  Rome,  has,  it  is  said,  discovered  a 
new  plastic  material,  capable  of  being  moulded  with  all  the  sharpness  of  contour 
of  plaster  of  Paris ;  having  the  whiteness  and  the  character  of  the  finest  statuary 
marble;  having  a  more  impermeable  surface  than  that  material,  and  uninfluenced  by 
humidity,  and  consequently  capable  of  withstanding  all  the  inclemencies  of  the 
seasons.  The  inventor  has  already  produced  several  busts  and  statues,  which  the 
most  competent  artists  of  Rome  have  greatly  admired.  They  have  all  recognised 
the  beauty  and  the  incomparable  value  of  this  material,  whose  fracture  has  a 
marble-like  crystalline  appearance,  and  which  nevertheless  may  be  moulded  into  the 
smallest  and  most  delicate  forms,  and  into  the  most  colossal,  for  it  is  not  crushed 
by  its  own  weight,  however  large  that  may  tie.  The  price  of  objects  of  art  made 
with  this  material  scarcely  exceeds  in  price  those  moulded  in  plaster.— Builder. 

MACHINERY,  MANUFACTURING  TOOLS,  AND  INSTRUMENTS  IN  GENERAL. 

Velocimeter  for  Measuring  the  Steerage  Way  of  Ships. — MM.  Overdeign  & 
Droisnct  have  devised  an  intrnment  underthis  name  for  determining  the  rate  of 
sailing  of  ships,  and  which  may  also  be  applied  to  measure  the  velocity  of 
currents  of  water  and  air  generally.  The  principle  of  its  action  reposes  upon  the 
construction  of  the  liquid  vein,  whose  effect  was  pointed  out  a  century  ago  by 
Daniel  Bernoulli,  and  was  since  applied  by  Venturi,  by  means  of  the  double 
conical  tube  which  bears  his  name.  It  is  the  negative  pressure,  or  rather  the 
aspiration  to  which  it  gives  rise  in  the  contracted  section,  at  the  intersection  of 
the  convergent  or  divergent  cones  of  which  Venturi's  tube  is  formed,  which 
M.  Overdeign,  Professor  at  the  Royal  Academy  of  Delft,  has  attempted  to 
utilize  in  making  his  velocimeter.  A  tube  made  according  to  the  proportions  of 
Venturi's  tube  is  attached  to  the  vessel,  parallel  to  its  axis,  the  base  of  the  small 
cone  being  turned  towards  the  bow  of  the  vessel ;  a  hole  some  millimetres  in 
diameter  is  bored  in  the  tube  at  the  intersection  of  the  two  cones,  and  to  this 
hole  a  small  pipe  is  adapted.  As  soon  as  the  vessel  is  in  motion  the  negative 
pressure  manifests  itself  and  increases  with  the  velocity.  To  measure  the  latter, 
therefore,  we  have  only  to  note  the  negative  pressures  as  they  augment  or 
diminish  with  the  varying  speed  of  the  vessel.  This  is  effected  by  connecting 
the  small  pipe  communicating  with  the  submerged  Venturi  tube  to  a  manometric 
box  similar  to  that  used  by  M.  Vidi  in  the  construction  of  his  aneroid  barometers. 
When  the  aspiration  is  produced  in  the  tube  the  two  ends  of  the  manometric  box 
in  connection  with  it  approach  or  diverge  according  to  the  extent  of  vacuum 
produced,  and  this  vertical  movement  of  the  upper  and  lower  sides  of  the  box, 
transferred  by  means  of  a  lever  into  a  horizontal  movement,  gives  motion  to  a 
needle,  which  indicates  on  a  dial  the  number  representing  the  velocity  of  the 
vessel.  [It  would  be  very  easy  to  make  this  apparatus  self-registering,  by  causing 
a  pencil  point,  in  connexion  with  clock-work  for  registering  the  time,  and 
attached  to  the  dial  needle  above  mentioned,  to  trace  a  curve  upon  a  sheet  of 
paper.  In  this  way  the  total  number  of  miles  traversed  by  a  vessel  may,  perhaps, 
be  accurately  determined  ]  This  velocimeter  is  exceedingly  ingenious,  and,  from 
the  nature  of  the  principle  upon  which  it  is  founded,  is  deserving  of  the  serious 
consideration  of  nautical  men. 

A  somewhat  analogous,  but  much  less  perfect,  and  in  many  respects  defective 
and  erroneous,  instrument,  has  been  recently  patented  in  America,  by  a  Mr. 
John  Do  Graw,  of  New  York.  This  instrument  consists  in  placing  a  tube 
extending  below  the  surface  of  the  water  on  the  outside  of  the  vessel.  The 
lower  end  of  the  tulte  is  furnished  with  a  piston,  beneath  which  is  an  aperture 
having  a  flaring  mouth-piece  at  right  angles  to  the  tube.  The  water  reaches 
through  the  mouth-piece,  which  is  turned  in  the  direction  opposite  to  that  of  the 
current  produced  by  the  motion  of  the  ship,  and  lifts  the  piston  to  a  height 

{iroportionatc  to  the  speed  of  the  vessel.   The  piston  is  connected  with  an  index 
ocated  in  some  convenient  position,  by  which  the  apparent  velocity  of  the  vessel 
is  at  all  times  exhibited  to  the  eye  in  miles.    An  opening  is  made  in  the  tube 
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both  above  and  below  the  piston  through  which  the  fluid  enters ;  so  that  whether 
the  density  of  the  water  at  the  base  of  the  tube  is  increased  or  diminished,  the 
pressure  on  the  piston  is  equalized ;  the  only  operating  force  being  that  derived 
from  the  entrance  of  the  water  through  the  flaring  mouth -piece.  This  provision 
becomes  necessary  in  estuary  navigation,  where  there  is  often  a  considerable 
variation  in  the  density  of  the  water. 

Attaching  Car  Wheels  to  Axles.— T.  G.  Walker,  of  West  Farms,  New  York, 
proposes  to  secure  wheels  to  their  axles  so  as  to  allow  of  the  former  being  adjusted 
upon  the  latter  in  such  a  way  that  they  may  be  moved  to  suit  the  broad  or  narrow 
gauges  of  railroads  without  moving  the  axles  from  their  boxes.  This  is  effected 
by  having  a  screw  thread  cut  on  each  end  of  the  axle — a  right  hand  thread  on  ono 
end  and  a  left  hand  thread  on  the  opposite  end  of  the  axle.  The  centre  of  the 
wheels  have  circular  apertures  through  them,  with  reversed  threads  of  screws  to 
those  on  the  ends  of  the  axles.  The  wheels  arc  secured  at  the  required  distances 
apart,  by  means  of  screw  keys,  which  fit  in  slots  in  the  axle.  By  unscrewing  the 
keys  the  wheels  can  readily  be  adjusted  to  suit  different  widths  of  track,  such  as 
where  a  narrow  track  locks  with  a  broad  guagc  and  the  reverse. — Scientific  Ameri- 
can, June  3rd. 

Spark  Arrestors. — G.  B.  Simonds  and  Abel  Breaer,  of  Sangatuck,  Connecticut, 
have  made  an  improvement  in  spark  arrestors,  which  consists  in  arranging  an 
elliptical  conical  deflector  in  the  upper  part  of  the  case,  and  combining  it  in  such 
a  manner  with  a  flange  extending  around  down  the  draft  opening,  by  which  the 
exhaust  is  made  to  act  upon  the  sparks  in  such  a  manner  as  to  force  them  into  a 
side  chamber.  The  capacity  of  the  spark  chamber  is  also  increased,  and  likewise 
the  deflecting  surface,  at  the  same  time  lessening  the  resistance  of  the  smoke 
stack  by  making  it  of  an  elliptical  form,  which  thus  displaces  less  air  in  passing 
through  the  atmosphere  with  its  least  diameter  of  displacement,  thereby  tending 
greatly  to  remove  the  evil  of  a  trail  of  smoke  following  in  the  wake  of  the  stack 
before  the  eyes  of  the  engineer.  The  flange  around  the  draft  opening  is  made 
adjustable  for  the  purpose  of  regulating  the  escape  of  the  sparks,  so  as  not  to  have 
an  escape  while  passing  through  a  city,  village,  or  any  place  where  there  is  any 
danger  of  setting  anything  on  tire. — Scientific  American,  April  29th,  1854.  [The 
different  forms  of  spark  arrestors  used  in  America  are  worthv  the  attention  of 
those  interested  in  railways  in  which  turf  is  being  used  as  fuel  for  locomotives.] 

Improvement  in  Milling. — G.  Mann,  Jun.,  of  Ottawa,  Illinois,  has  patented  a 
mode  of  ventilating  and  removing  moisture  from  meal  as  it  comes  from  the  stones, 
before  it  enters  the  bolting  cloths  All  grain  contains  a  certain  amount  of 
moisture ;  this  is  partially  set  free  by  the  heat  generated  by  friction  in  grinding ; 
still  it  enters  into  the  meal  and  clogs  the  bolt  cloths,  preventing  free  bolting. 
This  evil  increases  in  proportion  to  the  amount  of  work  to  be  done,  eo  that  more 
of  the  meal  is  carried  otl"  with  the  bran  in  proportion  to  the  increase  of  work  in 
the  mill,  thus  lessening  the  product  of  line  flour  as  the  speed  of  the  stones 
is  increased  Mr.  Mann  proposes  to  carry  off  the  moisture  from  the  meal  after 
it  leaves  the  stones  by  passing  it  through  a  many-sided  tapered  agitator,  and 
subjecting  it,  in  its  passage  to  the  bolts,  to  a  current  of  cold  air.  The  meal  thus 
treated  bolts  more  freely  and  allows  of  a  great  deal  more  work  being  performed 
in  a  given  time  by  any  mill.— Scientific  American,  May  Gth,  1854. 

Hansen's  Electro-Magnetic  Engraving  Machine. — This  machine  is  somcwhnt 
on  the  principle  of  the  well-known  planing  machine.  The  drawing  to  be  copied 
and  the  plate  to  be  eugraved  are  placed  side  by  side  on  the  moveable  table  or  lid 
of  the  machine  ;  a  pointer  or  feeler  is  so  connected  by  means  of  a  horizontal  bar 
with  a  graver,  that  when  the  bar  is  moved  the  drawing  to  be  copied  pusses  under 
thcfceler,  and  the  plate  to  be  engraved  passes  in  a  corresponding  manner  under 
the  graver.  It  is  obvious  that  in  this  condition  of  things  a  continuous  line  would 
be  cut  on  the  plate,  and  a  lateral  motion  being  given  to  the  lid,  a  scries  of  such 
lines  would  be  cut  parallel  to  and  touching  each  other,  the  feeler,  of  course, 
passing  in  a  corresponding  manner  over  the  drawing.  If  then  a  means  could  be 
devised  for  causing  the  graver  to  act  only  when  the  point  of  the  feeler  passed  over 
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n  portion  o(  the  drawing,  it  is  clear  we  should  pet  a  plate  engraved  line  for  lino 
with  the  object  to  be  copied.  This  is  accomplished  by  placing  the  graver  under 
the  control  of  two  electro-magnets  acting  alternately,  the  one  to  draw  the  graver 
from  the  plate,  the  other  to  press  it  down  on  it-  The  coil  enveloping  one  of  these 
magnets  is  in  connexion  with  the  feeler,  which  is  made  of  metal.  The  drawing  is 
made  on  a  metallic  or  conducting  surface  with  a  rosined  ink  or  some  other  non- 
conducting substance.  An  electric  current  is  then  established,  so  that  when  the 
feeler  rests  on  the  metallic  surface  it  passes  through  the  coils  of  the  magnet  and 
causes  it  to  lift  the  graver  from  the  plate  to  be  engraved.  As  soon  as  the  feeler 
reaches  the  drawing  and  passes  over  the  non-conducting  ink,  the  current  of 
electricity  is  broken,  and  the  magnet  ceases  to  act,  and  by  a  self-acting  mechanical 
arrangement  the  current  is  at  the  same  time  directed  through  the  coils  of  the 
second  magnet,  which  then  acts  powerfully,  and  presses  the  graver  down.  This 
operation  being  repeated  until  the  feeler  has  passed  in  parallel  lines  over  the 
whole  of  the  drawing,  a  plate  is  obtained  engraved  to  a  uniform  depth,  with  a 
fac  simile  of  the  drawing.  From  this  a  type  metal  cast  is  taken,  which,  being  a 
reverse  in  all  respects  of  th«  engraved  plate*,  is  at  once  fitted  for  use  as  a  block  for 
surface  printing. — Journal  of  the  Society  of  Arts;  and  Athena-urn,  June  17 th 
1854,  through  Philosophical  Magazine  Supplement,  July,  1854. 

Constant  Action  Blow-pipe. — S.  dc  Luca  has  proposed  to  attach  a  vulcanized 
India-rubber  bag  to  the  tubular  stem  of  a  common  blowpipe,  and  to  fasten  the 
cylindrical  end  with  its  nozzle  to  the  other  end  of  the  bag,  the  latter  thus  consti- 
tuting a  part  of  the  stem  of  the  blowpipe.  The  end  of  the  tubular  stem  wliich 
opens  into  the  bag  is  closed  by  a  valve  which  opens  inwards.  If  air  be  blown 
through  such  a  blowpipe,  the  elastic  bag  will  be  inflated,  and  as  the  compressed 
air  canuot  return  through  the  valve,  it  will  flow  through  the  nozzle  and  maintain 
the  blast  of  air  constant,  the  bag  requiring  only  to  be  filled  from  time  to  time. 
Such  an  instrument  docs  away  with  the  inconvenience  of  maintaining  a  constant 
blast  by  the  mouth,  which  is  very  tiresome,  and  to  many  persons  injurious,  especi- 
ally when  it  is  necessary  to  blow  for  a  considerable  time.  This  form  recommends 
itself  as  much  to  jewellers  as  to  chemists.— VInstitut,  1854,  No.  1054. 

IMPROVEMENTS  IN  THE  MANUFACTURE  OF  TEXTILE  FABRICS. 

New  stuff  adapted  for  Upholstering  purposes,  Table  Covers,  Carpets,  #-c. — 
M.  P.  Ducanccl,  dyer  and  printer  of  Amiens,  employs  the  articles  made  of 
different  materials  known  by  the  generic  name  of  Utrecht  velvets,  such  as  Thibet 
satin,  and  in  general  all  those  fabrics  in  which  the  pile  or  surface  is  in  goats'  wool, 
to  produce  an  ornamental  cloth  adapted  for  a  great  many  purposes.  He  applies 
to  the  velvet  surface,  by  means  of  a  machine  or  by  blocks,  a  mordant  or  size,  so 
as  to  indicate  any  desired  pattern,  and  upon  tliis  he  dusts  some  fine  flocks,  exactly 
as  is  done  in  preparing  ordinary  flock  room-papers.  The  variety  of  patterns  as  to 
forms  and  colours  which  may  be  formed  in  this  way  is  endless,  and  some  of  them 
are  of  great  elegance  and  beauty.  Stamped  velvet",  consisting  of  a  pattern 
stamped  with  a  heated  iron,  have  been  already  in  use,  but  the  effect  was  not  very 
good,  as  there  was  no  variety  of  colours,  the  patterns  being  produced  by  a 
deadened  surface  upon  a  brilliant  ground,  whilst  by  the  method  of  Ducanccl  a 
fine  rich  uniform  surface  is  produced,  with  an  endless  variety  of  colours.  This 
material  would  be  well  adapted  for  hangings. 

New  material  for  the  Cards  of  Jacquard  Looms. — M.  Dubois,  of  St  Denis, 
near  Paris,  makes  his  cards  for  Jacquard  weaving  of  thin  slips  of  seasoned  wood. 
A  committee  of  manufacturers  of  the  Chamber  of  Commerce  of  Lyons  have 
made  a  very  favourable  report  grounded  upon  the  following  considerations: 

1,  These  cards  undergo  no  appreciable  dilatation  cither  from  moisture,  heat,  or 
from  use.  The  designs  upon  which  the  commission  made  their  experiments 
did  not  undergo  the  slightest  alteration.  This  result  is  very  important  not  only 
for  the  workman,  but  above  all,  in  the  general  point  of  view,  of  perfection  and 
accuracy  of  design,  which,  as  we  all  know,  vcrv  often  suffers  from  the  extreme 
dilatibihty  inherent  to  the  material  employed  to  make  the  ordinary  cards. 

2,  The  cards  made  of  thin  leaves  of  wood  are  lighter,  less  cumbersome,  more 
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easily  transported,  and  much  less  subject  to  deterioration.  3,  They  resist  better 
in  working,  and  appear  to  be  capable  of  lasting  longer.  4,  and  finally,  M. 
Dubois  states  that  ho  can  send  them  into  commerce  at  a  lower  price  than  the 
worst  quality  of  ordinary  pastcl>oard.  The  chief  advantage  is,  however,  the 
absence  of  dilntibility.  M.  Dubois  has  also  had  the  happy  idea  of  employing 
the  clippings  or  residues  of  his  manufacture  to  make  small  hollow  cylinders, 
closed  at  the  ends,  to  wind  ribbons  upon,  in  lieu  of  the  solid  ones  now  used. — 
Cosmos,  5th  vol,  No.  6,  p.  147. 

IMPROVEMENTS  AND  INVENTIONS  CONNECTED  WITH  CHEMICAL  PROCESSES. 

Photographic  Experiments  of  MM.  Chevreul  and  Niepce  de  St.  Victor.— M. 
Ch  evreul  presented  some  considerations  upon  the  action  of  light  upon  colour  so  early 
as  the  year  1832,  long  therefore  before  the  art  of  photography  was  known.  The 
experiments  then  made  were  very  curious,  and  are  likely  to  form  the  starting  point 
to  some  important  discoveries  relative  to  the  nature  of  photographic  action.  It  is 
commonly  said,  and  believed,  that  light  fades  or  destroys  colours ;  this  assertion 
is  at  once  true  and  erroneous — true  in  the  sense  that  light  contributes  in  part  to 
the  alteration,  not  of  all,  but  of  certain  colours,  which  are  considered  as  very 
fixed,  such,  for  example,  as  indigo  colours.  It  is  erroneous  in  the  sense  that  the 
fading  is  not  the  result  of  the  action  of  the  light  alone,  for  M.  Chevreul  showed 
that  the  same  colours  whnh  are  discharged  by  the  sunlight  when  exposed  to  the 
air,  arc  not  altered  if  exposed  to  the  sun's  ravs  in  a  vacuum,  or  in  atmospheres  of 
nitrogen,  hydrogen,  &c.  Hence  he  concluded  that  the  alteration  was  the  result  of 
a  true  oxidation  produced  under  the  influence  of  the  sunlight.  By  placing  pieces 
of  uniformly  coloured  cloth  in  an  atmosphere  of  oxygen,  and  covering  them  with 
pieces  of  paper  or  other  material,  out  of  which  designs  had  l>ecn  cut  so  as  to  allow 
the  light  to  fall  on  the  coloured  cloth  in  one  part  and  intercept  it  in  others,  he  had 
obtained  true  photogenic  designs  upon  the  cloth.  M.  Niepce  do  St.  Victor 
imagined  that  the  change  which  the  varnish  of  bitumen  of  Judea  upon  metallic 
plates  (with  which  his  uncle  Nicephorc  Niepce  made  the  first  helioeraphic  pic- 
tures) undergoes  in  the  sunlight,  so  as  to  render  it  insoluble  in  oil  of  lavender  or 
benzine,  might  be  produced  in  the  same  wav,  determined  to  try  whether  the  same 
effect  would  be  produced  in  a  vacuum.  With  this  view  he  prepared  two  plates  of 
silvered  copper,  which  he  covered  with  a  varnish  composed  of  !K)  parts  of  benzine 
10  of  oil  of  lemons,  and  2  of  bitumen  of  Judea,  and  allowed  them  to  dry  in  the 
dark  during  5  months,  and  then  placed  upon  each  of  them  a  photograph  upon 
albumenized  glass.  One  of  these  plates  was  then  placed  in  the  receiver  of  a  pneu- 
matic machine,  and  a  vacuum  made  in  it ;  the  other  was  placed  in  a  similar 
receiver  alongside  the  air-pump.  Before  making  the  vacuum,  both  receivers  were 
covered  with  a  piece  of  black  cloth.  A  window  was  opened,  and  the  sunlight 
allowed  to  fall  during  10  minutes  upon  the  two  bells;  the  shutters  were  then 
closed,  the  photographs  upon  glass  removed,  and  the  plates  washed  with  a  solvent 
composed  of  3  parts  of  petroleum  and  1  of  benzine.  The  image  appeared  upon 
the  plate  which  remained  in  the  bell  full  of  air,  but  did  not  upon  that  exposed  in 
vacuo.  Another  experiment  was  made,  in  which  the  plate  exposed  in  vacuo  in 
the  first  experiment,  was  exposed  in  air,  and  with  the  same  results.  It  remains 
now  to  discover  how  the  air  acts.  Is  the  oxygen  simply  alworbed  by  the  varnish, 
without  any  of  the  elements  of  the  latter  being  separated;  or  is  there  such  a  reaction 
among  them  as  to  give  rise  to  the  production  of  water  and  carbonic  acid  ?  What- 
ever be  the  nature  of  the  action,  it  is  certain  the  contact  of  air  is  necessary  to  pro- 
duce the  image  of  Nicephorc  Niepce  on  a  plate  of  metal  coated  with  bitumen  of 
Judea.  M.  Niepce  dc  St.  Victor  purposes  to  repeat  his  experiments  in  different  gases, 
and  especially  in  oxygen.  M.  Kcgnault  observed,  in  support  of  the  influence  of  air 
in  the  development  of  photographic  images,  that  in  takiug  positives  by  means  of 
negatives  on  paper,  that  the  action  is  more  rigid  and  more  perfect  at  those  points 
where  bubbles  of  air  happen  to  remain  interposed  between  the  two  papers.  The 
production  of  positives  may  perhaps  be  accelerated  by  contriving  the  access  of 
oxygen,  or  certain  oxygenating  substance— binoxide  of  hydrogen,  for  example — 
between  the  two  papers.  Experiments  made  in  this  direction  would  be  very  in- 
teresting (Cosmo*,  No.  9,  vol  5).—Compte*  Rendu*  de  tAcadenie,  28/A  August. 
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Cement  for  enamelled  Watch  Diah. — A  cement  comes  into  commerce  from 
Vienna,  for  repairing  the  dial-plates  of  watches  when  parts  of  the  enamel  chips 
off.  It  is  rather  brittle,  and  is  distinguished  by  its  fine  white  colour,  and  ready 
fusibilitr.  From  an  analysis  of  Carl  Knares,  of  Stuttgart,  it  consists  of  resins, 
very  colourless  and  very  soluble  in  alcohol,  with  oxide  of  zinc.  In  the  specimen 
examined  there  was  30  per  cent,  of  zinc  white.  Attempts  to  prepare  a  similar 
substance  led  to  the  following  method : — Equal  parts  of  dammara  resin  and  copal, 
in  pieces  as  colourless  as  possible,  were  reduced  to  a  fine  powder;  to  five  parts  of 
this  mixture  two  parts  of  Venetian  turpentine  were  added,  and  the  whole  rubbed 
with  as  much  spirit  of  wine  as  was  sufficient  to  make  it  into  a  thick  paste ;  three 
parts  of  the  finest  zinc  white  were  then  rubbed  up  with  it  The  mixture  had  now 
the  consistence  of  a  ground  oil  paint;  on  wanning  it,  until  the  whole  of  the 
alcohol  was  driven  off,  the  mass  was  melted ;  and  on  cooling,  had  exactly  the  ap- 
pearance and  properties  of  the  original  sample  of  cement  The  latter  had,  how- 
ever, a  slight  tinge  of  blue,  whilst  in  that  made  in  imitation  there  was  a 
slight  tinge  of  yellow.  This  was  corrected  by  the  addition  of  a  little  Prussian 
blue  to  the  alcohol  used  in  rubbing  up  the  paste,  and  a  perfectly  similar  product 
obtained.  The  same  results  were  obtained  by  melting  the  resins  together,  and 
adding  the  zinc  white  to  the  mixture  in  a  melted  state.  The  fusion  of  the  resins 
must  be  conducted  with  the  greatest  care,  in  order  not  to  colour  it  In  this  case 
also  a  slight  addition  of  Prussian  blue  to  the  mass  is  of  advantage.— Wurtembcrg- 
inches  Gewerbeblatt,  1854,  No.  35,  through  Polytechnisches  Journal,  exxxiii. 
Heft.  4. 

A  new  Embalming  Material. — A  Doctor  Falconi  is  said  to  have  discovered  a 
mixture,  in  the  form  of  a  powder,  chiefly  composed  of  sulphate  of  zinc,  bv  which 
human  bodies  can  be  indefinitely  preserved.  In  the  case  of  exhumations  for  legal 
puq>oses,  the  body  may  be  carried  to  a  convenient  place,  and  kept  for  the  required 
time,  by  filling  up*  the  coffin  with  the  powder.  Bodies  may  also  be  transported  to 
a  great  distance  tor  interment  in  the  same  way ;  this  use  of  it  is  indeed  authorised 
and  recommended  by  the  French  police.  He  has  also  discovered  a  liquid  for  pre- 
serving anatomical  4*4  subjects"  and  preparations,  the  base  of  which  is  also  sulphate 
of  zinc.  This  liquid  is  said  to  be  of  remarkable  efficacy  for  this  purpose,  and  is 
now  being  used  in  all  the  schools  of  medicine  of  Paris.  Another  application  of 
this  liquid  is  for  the  very  absurd  process  of  embalming  human  bodies — a  use, 
however,  which  is  not  likely  to  be  of  much  importance. — Cosmos,  vol.  5,  No.  G, 
p.  190. 

Composition  of  Gunpowder. — The  following  are  the  results  of  some  apparently 
very  carefully  conducted  analyses  of  different  samples  of  gunpowder,  made  by 
C.  Waltzicn :— 


Saltpetre 
Sulphur  .. 
W  titer           • .       • . 
r>i  t«  fCnibon  .. 

I  Nitrogwn  <fc  Asli 

Artillery  Powder. 

Sporting  Powder. 

Baden.    |  Prussian. 

Bavarian.  |  French. 

German. 

English. 

7204 
13-01 
2  25 

10-65") 
0-4!»  V 12-80 
1*66  J 

736S 
12-45 
1-811 

1012") 
0-83  V12  2S 
1  S3  J 

72  50 
12  02 
162 

1173i 
073  >  lo  Sl 
1-85  J 

73  74 
13  HO 

2-88 

1029-) 
0  58  j  10-8" 

7«U5 
11  52 
800 

9  58") 

0-48  1 10-06 
..  J 

79  86 
10-68 
ODO 

8-76") 

0  60  S  9'86 

100  00 

10000 

10000 

101-09 

102  13 

100  28 

The  chief  feature  in  these  analyses  is,  that  the  charcoal  has  been  determined 
directly  as  well  as  the  saltpetre  and*  sulphur,  and  not,  as  in  all  previous  analyses, 
calculated  us  loss.  The  excess  apparent  in  some  of  the  analyses  arises  from  the 
estimation  of  the  water  being  too  high. — Licbig's  Annalen,  May,  1854,  p.  129. 

Soluble  Prussiate  o  f  Potash.— Some  specimens  of  a  soluble  prussiate  of  potash 
were  exhibited  at  the  London  Exhibition,  which  it  appears  were  made  by  treating 
a  concentrated  solution  of  vcllow  prussiate  of  potash  by  iodide  of  iron  containing 
an  excess  of  iodine.  The  fdue  precipitate  formed  is  collected,  washed,  and  dried; 
it  is  perfectly  soluble  in  water.   The  mother  liquor  is  colourless,  and  contains 
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iodide  of  potassium.  The  solubility  of  this  blue  in  water  renders  it  well  adapted 
for  the  manufacture  of  ink.  Wheu  the  iodide  of  iron  does  not  contain  an  excess 
of  iodine,  the  resulting  precipitate  is  white;  nevertheless  it  rapidly  becomes  blue 
in  the  air,  and  then  becomes  soluble  in  water. 

Blenching  of  Gum  and  Starch. — Mr.  Hall  blenrhcs  starch  by  means  of  chlorine 
or  sulphurous  acid;  he  performs  tins  operation  either  by  passing  the  gas  into  tho 
starch  suspended  in  water,  or  making  starch  and  water  fall  through  a  strainer  into 
an  atmosphere  of  chlorine  or  sulphurous  acid.  When  the  bleaching  is  completed, 
the  starch  is  treated  with  water  rendered  very  slightly  acid  by  sulphuric  acid,  after 
which  it  is  washed  in  water  and  dried.  The'samc  process  is  employed  for  bleach- 
ing gum-arabic  and  gum  Senegal  previously  dissolved  in  water.  When  bleached 
the  liquid  is  deprived  of  its  acidity  by  some  carbonate  of  soda,  and  is  then  evapo- 
rated and  dried  inj*arified  air. 

Supposed  poisonous  character  of  some  specimens  of  the  Chloroform  of  commerce, 
and  of  the  artificial  Essences  used  by  Cooks  and  Confectioners. — MM.  Soubciran 
and  Mialhe  have  observed  that  commercial  chloroform  contains  an  oily  substance, 
having  nn  etherial  odour.  Mr.  Pcmbcrton  has  also  observed  this  fact,  and  has 
shown  that  the  oily  substance  consists  of  two  bodies,  which  resemble  in  smell  tho 
acetate  and  valerianate  of  nmyl.  One  or  these  liquids  is  limpid  and  colourless, 
and  has  a  density  of  0  840,  and  boils  at  138°  centigrade;  the  other  is  less  fluid 
and  less  etherial.  and  decomposes  at  its  temperature  of  ebullition.  Both  of  these 
substances,  treated  with  a  mixture  of  bichromate  of  potash  and  sulphuric  acid,  are 
transformed  iuto  valerianate  of  amyl  and  valerianic  acid,  which  shows  that  they 
are  derived  from  the  fusel  o*7,  or  amvlic  alcohol,  originally  contained  in  the  spirits 
employed  in  the  preparation  of  the  chloroform.  G.  Polli,  the  editor  of  the  Annali 
di  Chimica  applicata  alia  Medicina,  in  alluding  to  this  investigation,  remarks  that 
some  of  the  cases  of  death  which  have  occurred  in  consequence  of  the  use  of  chlo- 
roform may  perhaps  be  attributed  to  the  presence  of  amylic  alcohol  in  the  chloro- 
form. This  remark  seems  in  accordance  with  some  recent  experiments  of  M. 
Brown -Sequart,  who  has  succeded  in  showing  that  amylic  alchohol,  which  is 
extremely  deleterious  when  its  vapour  is  breathed,  docs  not  produce  any  apparent 
alteration  if  it  be  injected,  without  being  inspired  as  vapour. 

Considerable  alarm  appears  to  have  been  recently  created  in  various  quarters 
respecting  the  poisonous  characters  of  most  of  the  compound  ethers.  It  is  well 
known  that  many  of  the  essential  oils  used  in  confectionery  and  in  making 
liqueurs  have  Itcen  recently  replaced  by  a  series  of  artificial  compounds.  For 
example,  oil  of  bitter  almonds  has  been  replaced  by  nitrol»enzoid,  produced  by  the 
action  of  nitric  acid  upon  benzine,  a  substance  abundantly  obtained  from  coal  tar; 
this  body  is  now  sold  under  the  name  of  essence  de  mirbane,  and  has  almost 
entirely  superseded  the  real  oil  of  bitter  almonds  Butyric  ether  is  used  to  flavour 
whiskey,  in  consequence  of  its  delicate  pine-apple  odour.  This  substance  is  a 
com]>ound  of  butyric  acid,  one  of  the  acids  of  butter,  with  common  ether.  Valeri- 
anic acid,  is  a  peculiar  acid  found  in  the  Valeriana  officinalis,  and  also  found  under 
many  circumstances,  such  as  the  putrefaction  of  animal  substances,  as,  for  example, 
old  cheese,  the  peculiar  odour  of  which  is  owing  to  the  production  of  this  acid. 
When  valerianic  acid  combines  with  the  peculiar  oily  substance  known  as  fusel  oil, 
or  oil  of  whiskey,  to  the  presence  of  which  whiskey  owes  its  flavour,  it  forms  a  pecu- 
liar ether,  called  in  chemical  language  valerianate  of  oxide  of  amyl.  This  com- 
pound has  a  delicious  odour,  like  apples.  Several  other  analogous  compounds 
are  also  obtained,  all  of  which  have  agreeable  smells ;  one,  for  example,  resembles 
the  vanilla,  another  the  jargonelle  pear,  another  orange  flowers,  &c,  and  many 
arc  used  to  produce  imitations  of  brandy  and  other  liqueurs. 

These  artificial  essences  have  found  great  favour  with  cooks  and  confectioners, 
in  consequence  of  their  striking  imitation  of  the  odours  of  the  most  delicate  fruits ; 
and  accordingly  iced  creams,  blanc- mange,  custards,  &c,  arc  now  very  generally 
flavoured  with  them.  When  properly  made,  and  used  in  proper  quantities,  they 
are  perfectly  harmless,  as  is  fully  evident  by  the  millions  of  creams  made  with 
them  in  Paris.  In  the  last  number  of  the  Dublin  Hospital  Gazette  (No.  18),  is 
an  extract  from  the  American  Journal  of  Medical  Science  on  this  subject,  con- 
taining some  strange  chemical  facts,  which  we  arc  sure  will  be  qtiite  new  to  all 
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chemists.  The  extract  is  from  a  paper  by  Dr.  A.  A.  Hayes,  read  before  tiie 
Boston  Society  for  Medical  Improvement,  and  states  that  several  persons  got  ill 
from  eating  iced  creams  flavoured  with  butyric  ether.  Another  member  of  the 
society,  Dr.  Warren,  stated  that  he  had  been  called  to  a  family  in  which  seven 
persons  had  been  more  or  less  poisoned  by  custanls  flavoured  by  4i  extract  of 
vanilla."  And  Dr.  Townscnd,  on  the  same  occasion,  referred  to  cases  of  illness 
caused  apparently  by  acidulated  drops,  termed  banana  drops,  and  added  that  he 
believed  that  one  death  at  least  had  been  produced  by  them. 

That  ill-prepared  essences  might  be  poisonous,  we  have  no  more  doubt  than  wc 
have  that  quite  as  much  illness  is  produced  by  the  medicines  usually  sold  in  our 
apothecaries'  shops,  as  there  are  cures  effected  by  genuine  medicines;  but  we  would 
certainly  require  somewhat  better  evidence  that  pure  artificial  ethers,  employed  in 
small  quantities  to  flavour  custards  or  creams,  arc  poisonous,  than  the  crude 
American  statement  referred  to.  Fully  one-half  of  the  whiskey  sold  in  Dublin  is 
flavoured  with  butyric  ether,  very  crudely  made,  and  wc  have  not  heard  that  many 
have  been  poisoned  on  that  account. 

New  Process  of  Tanning. — Roswell  Enos,  of  Binghampton,  New  York,  has 
obtained  a  patent  for  a  new  process  of  tanning  sole  leather,  which  is  thus 
specified:  The  hair  is  first  removed  from  the  hides  in  any  usual  manner,  and 
the  hides  thoroughly  cleaned  in  either  pure  water  or  in  a  solution  of  salt  and 
water.  A  batch  of  fifty  hides  arc  then  placed  in  a  liquor  composed  by  steeping 
40  lbs.  of  Sicilian  sumach,  or  150  lbs.  of  unground  native  sumach,  in  250  gallon* 
of  water,  and  adding  to  it  25  lbs  of  salt.  The  hides  arc  to  remain  in  this  liquor 
from  12  to  24  hours,  the  length  of  time  depending  upon  the  temperature  of  the 
liquid  and  the  condition  of  tho  hides;  the  best  temperature  for  the  liquid  is 
perhaps,  about  blood  heat  After  the  hides  have  remained  during  the  time 
indicated  in  the  saline  infusion  of  sumach,  the  liquor  is  strengthened  by  the 
addition  of  about  200  gallons  of  strong  oak  or  hemlock  liquor  and  15  lbs.  of 
salt,  and  the  hides  allowed  to  remain  in  this  strengthened  liquor  for  the  space  of 
from  12  to  24  hours.  The  hides  should  then  be  withdrawn  and  placed  in  about 
the  same  quantity  of  a  strong  cold  oak  or  hemlock  liquor  containing  twenty 
pounds  of  salt  in  solution,  and  allowed  to  remain  in  it  for  five  or  six  days. 
They  are  then  withdrawn  and  placed  in  the  same  quantity  of  liquor,  but  this  time 
at  a  temperature  of  blood  heat,  where  they  are  to  remain  for  from  five  to  six 
days.  This  operation  is  to  be  repeated  six  or  seven  times,  when  the  hide  will  gene- 
rally be  found  to  be  completely  tanned.  While  passing  through  each  stage  of  this 
tanning  process  the  hides  should  be  repeatedly  "handled,"  as  is  usually  done 
in  other  processes.  This  method  is  peculiar,  and  certainly,  if  successful,  has 
the  great  advantage  that  no  acid  or  alkali  is  used ;  the  tannic  acid  being  made 
to  enter  the  tissue  under  the  influence  of  the  increased  endosmatic  action  induced 
by  the  salt.  A  dried  Buenos  Ayrcs  hide  can,  it  is  said,  be  tanned  by  this  process 
in  ninety  days ;  an  Oronoco  hide  requires  less  time;  a  green  or  market  hide  in 
thirty  days ;  harness  or  upper  leather  in  the  rough  twenty  days ;  and  calf  skins 
in  from  six  to  twelve  days.  Tho  statement*  in  the  account  which  wc  have  seen 
of  the  process  in  the  Scientific  American,  September  lGth,  relative  to  the  gain  of 
the  hides  in  being  converted  into  leather  by  this  process  arc  evidently  erroneous, 
for  example,  a  Buenos  Avrean  hide  is  said  to  gain  75  per  cent.  With  regard  to 
the  quality  of  the  leather  made  by  this  proeess  we  may  add  that  it  is  said  to  be 
tough  and  strong,  and  that  a  Buenos  Ayres  hide  will  make  as  good  sewed  work 
as  a  well-tanned  market  hide. 

Analysis  of  a  Shaving  Soap. — M.  Faist  has  published  the  following  analysis  of 
A  shaving  soap  of  Italian  origin,  which  enjoys  a  well  merited  reputation: — 

Fatty  acids         ...  ...  ...  ...  ...  57'14 

Potash  in  combination  with  the  fats  ..  ...  10  39 

Sulphate  of  potash,  chloride  of  potassium  ...  ..  4  22 

Carbonate  of  potash  ...  ..  ..  ..  trace. 

Silica     ...  ...  ..  ...  ...  ...  0*4G 

^\  ater   ...  ...  ...  ...  ••  ...  2<*l>if 

Tho  fat  acids  possessed  the  characters  of  mutton  suet.    This  soap  differed  from 
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ordinary  soaps  in  its  base,  consisting  exclusively  of  potash,  in  being  proportion- 
ately richer  in  alkali,  the  equivalent  of  potash  being  higher  than  that  of  soda, 
and  finally,  in  being  perfectly  neuter,  whilst  the  soaps  prepared  with  an  alkaline 
ley  arc  generally  alkaline.  This  analysis  shews  thut  the  soap  was  prepared  with 
comnicreiul  potash ;  hut  as  carbonate  of  potash  does  not  saponify  suet,  and  only 
acts  upon  fat  acids,  the  latter  must  have  been  first  made  from  the  fat,  which  may 
be  done  by  saponifying  the  fat  with  atwut  1 2  per  cent,  of  slacked  lime.  The  lime 
soap  thus  formed  may  then  be  decomposed  by  means  of  sulphuric  or  hydrochloric 
acids,  and  the  fat  acids  washed  from  the  lime  Bait,  and  perfectly  saponified  with 
about  80  per  cent,  of  commercial  potash  at  90°. —  Verkandl.  des  Nieder-Oest. 
Gewerbe-  Vereins. 

Bleaching  Lac. — Dr.  Hare,  of  America,  has  published  the  following  method  for 
bleaching  lac: — Dissolve  in  an  iron  kettle  1  part  of  pearl-ash  in  al>out  8  ports  of 
water,  add  1  part  of  shell  or  seed-lac,  and  heat  the  whole  to  ebullition,  wiien  the 
lac  is  dissolved,  cool  the  solution  and  impregnate  it  with  chloric  pis  until  the  lac 
is  all  precipitated.  The  precipitate  is  white,  but  the  colour  deepens  by  wushing  and 
consolidation;  dissolved  in  alcohol,  lac  bleached  by  this  process  yields  a  varnish 
which  is  as  free  from  colour  as  auy  copal  varnish.  Chloride  of  lime  may  be  sub- 
stituted for  chlorine,  chlorine  being  set  free,  and  the  lime  being  dissolved  out  of  the 
precipitate  by  means  of  some  muriatic  acid.— Journal  of  the  Smithsonian  Insti- 
tution. 

Manufacture  of  coloured  Sealing  Wax. — Professor  Erdman  found  on  analysing 
some  French  coloured  scaling  waxes  of  remarkable  beauty,  among  which  the 
pure  white  and  the  rose  red  coloured  ones  were  especially  fine,  that  the  colouring 
material  consisted  chiefly  of  basic  nitrate  of  bismuth,  (bismuth,  pearl  or  Spanish 
white,)  the  rose- red  being  produced  by  the  addition  of  carmine.  The  violet 
coloured  was  also  produced  by  a  lake  and  the  pearl  white.  It  appears  that  no 
other  white  pigment  can  be  substituted  for  the  bismuth,  as  no  other  has  an  equal 
body,  and  is  at  the  same  time  suitable  to  form  the  ground  for  the  organic  pig- 
ments, with  which  alone  the  delicate  colours  of  some  fine  coloured  scaling  waxes 
can  be  produced.  Carbonates  like  white  lead  and  chalk  are  not  at  all  suitable,  as 
they  froth  when  melted  with  the  bleached  shell-lac,  apparently  by  the  resin  com- 
bining with  the  base,  and  driving  off  the  carbonic  acid.  Magnesia  is  sometimes 
prcscrilxrd  for  the  prejMiration  of  coloured  scaling  waxes,  but  zinc  white  would 
evidently  be  better  adapted  for  the  preparation  of  a  cheaper  though  less  beautiful 
product 'than  that  which  could  be  made  with  the  bismuth. — Journal  fur  prahlische 
Chemie,  Bd.  o2.  p.  383. 

Use  of  Gutta  Pcrcha  and  Caoutchouc  mixed  with  Oils  as  Lubricating  Agents. — 
M.  Nickels  has  patented  a  numlxT  of  mixtures  of  fats  with  gutta  pcrcha  and 
caoutchouc  for  lubricating  machincrv.  His  process  consists  in  rolling  these 
materials  into  thin  sheets,  which  arc  pfaced  in  a  quantity  of  oil  sufficient  to  cover 
them,  and  are  then  heated  until  they  are  dissolved,  the  remainder  of  the  oil  and 
fat  being  then  added,  and  the  whole  mixure  well  stirred. 

No.  1.— 200  lbs.  of  palm  oil      or  No.  2.— 200  lbs.  of  palm  oil 
Ofi     „     Hah  oil  100     „      fish  oil 

40     „     tallow  15     „  caoutchouc 

15     „     caoutchouc  15     „      gutta  percha 

15     „     guttapercha  230    „     clay  or  talc  powder 

No.  3  — A  better  hind  of  Machine  oil.  or    No.  4. — A  better  and  more  fluid  oil. 

201  lbs.  of  fish  oil  210  lbs.  of  fish  or  other  oil 

10    „    caoutchouc  14     „     caoutchouc   or  gutta 

10    „     gutta  jiercha  pcrcha 

— Hep.  of  Put.  Inventions. 

Tlte  manufacture  of  Albumen  from  Blood. — According  to  Professor  Schercr,  of 
Wiirzburg,  the  preparation  of  albumen  from  blood  in  Paris,  for  attaching  ultra- 
marine and  similar  pigments  to  textile  fabrics,  consists  simply  in  allowing  the 
blood  to  How  into  tanks  under  the  slaughter-houses,  where  it  is  allowed  to  remain 
until  the  clot  has  separated.  The  supernatcnt  liquor  containing  the  albumen,  in 
a  soluble  condition,  is  then  drawn  off',  and  allowed  to  evaporate  spontaneously  at 
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all  periods  of  the  year.  The  product  of  the  evaporation  is  not  pore  albumen,  but 
unswcr9  as  a  fixing  material  for  ultramarine.  A  purer  but  dearer  kind  is  also 
made  at  Paris  from  the  white  of  egg  by  evaporation.  Immense  quantities  of 
blood  arc  annually  run  into  the  sewers  in  Ireland,  which  might  be  turned  to  very 
good  account  in  this  and  many  other  ways.  As  long,  however,  as  the  present 
system  of  slaughter- houses  scattered  through  all  the  lanes  in  the  hearts  of  our 
cities  aud  towns  is  nllowod  to  continue,  wc  cannot  hoj>e  for  the  utilization  of  the 
blood  or  any  other  waste  offal,  which  contributes  to  pollute  the  sewers  and  riven*. 
—  WUrzburyer  Gcmeinnutzige  Wochen&chrijl,  1854,  Ao.  35,  through  Polgtechnisches 
Journal,  Dd.  exxxiii.,  Heft.  4. 

Action  of  certain  Salts  upon  Glue. — Ilylten  Cavallius  has  published  the  results 
of  a  great  number  of  experiments  upon  the  behaviour  of  glue  with  certain  salts, 
of  which  wc  shall  notice  those  of  practical  importance. 

If  carbonate  of  potash,  neutral  tartrate  of  potash,  carbonate  of  soda,  the  double 
tartrates  of  potash  and  soda,  sulpluite  of  magnesia,  or  other  salts,  1m;  added  in  the 
form  of  powder  to  a  lukewarm  solution  of  glue,  made  with  from  four  to  six  times 
its  weight  of  water,  the  gelatine  will  l>c  coagidated,  apparently  displaced  mecha- 
nically from  the  solution  by  the  salt.  Dilute  solutions  of  these  salts  do  not 
precipitate  a  solution  of  glue  "containing  common  salt.  2.  If  a  warm  solution  of 
lime  (in  six  or  more  times  its  weight  of  water,)  he  saturated  with  chloride  of 
sodium,  chloride  of  ammonium,  chloride  of  barium,  nitrate  of  potash,  bi-chromate 
of  potash,  &e.,  it  will  not  gelatinize  on  cooling;  saturated  solutions  of  these  take 
up,  although  slowly,  dry  glue.  3.  If  a  lukewarm,  very  strong  solution  of  glue, 
(consisting  of  I  part  of  glue  to  3  parts  of  water,)  be  treated  with  a  concentrated 
solution  of  alum  or  other  alumina  salt,  the  glue  will  be  partiallv  precipitated  as  a 
transparent,  colourless,  stiff  mass.  A  more  dilute  solution  of  glue  (1  part  of  glue 
to  12  of  water)  becomes  very  tenacious  by  the  addition  of  a  solution  of  an 
alumina  salt ;  if,  however,  a  large  quantity  be  added  at  once,  the  action  is  less 
marked.  A  very  slight  addition  of  acid,  as,  for  example,  acetic  acid,  prevents  all 
action  of  alumina  salts.  Glue  behaves  in  exactly  the  same  way  towards  pcrsalts 
of  iron,  except  in  the  colouring  of  the  precipitate.  The  precipitates  arc  combi- 
nations of  glue  with  alumina  and  peroxide  of  iron.  If,  therefore,  a  solution  of 
glue  saturated  with  common  salt  be  mixed  with  alumina  or  salts  of  peroxide  of 
iron,  about  of  the  glue  will  still  l>c  precipitated,  and  if  some  colouring 
matter  be  added  to  the  alum  solution  a  very  slight  precipitation  of  glue  will  bo 
still  more  easily  distinguishable.  Glue  containing  salts  of  alumina  is  not  very 
binding,  or,  as  it  is  expressed,  has  not  much  strength;  hence  the  employment  of  a 
solution  of  alum  for  clearing  glue  should  be  avoided.  4.  A  warm  solution  of 
glue  does  not  gelatini/.e  on  cooling  on  the  addition  of  dilute  acids,  such  as 
hydrochloric,  sulphuric,  nitric,  tartaric,  citric,  and  solution  of  indigo  in  sulphuric 
acid,  but  if  it  be  now  saturated  with  common  salt,  colourless  or  coloured  eoagu- 
lums  will  be  formed.  These  are  most  readily  formed  if  the  acids  named  be  added 
to  a  clear  solution  of  glue,  and  salt.  5.  If  glue  be  dissolved  in  six  times  its 
weight  of  a  strong  decoction  of  certain  dye-woods,  such  as  Ilrazil  wood,  logwood,  &c, 
then  heated,  and  treated  with  a  solution  of  bichromate  of  potash,  the  whole  fluid 
will  solidify  into  a  dark  insoluble  jelly.  If  a  solution  of  glue  l>e  treated  with  copperas 
or  sulphate  of  iron,  and  then  with  bi-chromatc  of  potash,  it  will  be  precipitated  as 
a  brown  insoluble  mass.  If  cuttings  of  glue  containing  a  sufficient  quantity  of 
the  above  mentioned  colouring  matter  or  sulphate  of  iron,  be  placed  in  a  cold 
solution  of  bi-chromatc  of  j>otash,  the  glue  will  be  found  to  remain  undissolved. 
Upon  this  fact  M.  Ilylten  Cavallius  bases  a  method  of  quick  tanning,  a  dvcing 
and  mineral  tanning.  0.  A  solution  of  glue  boiled  for  some  minutes  with  slaked 
lime  loses  the  property  of  gelatinizing,  and  vields,  on  the  evaporation  of  the  water, 
a  gum-like  colourless  mass,  soluble  in  cofd  water  and  in  a  saturated  solution  of 
common  salt,  the  solution  in  the  latter  case  giving  with  salts  of  alumina  a 
precipitate  soluble  in  pure  cold  water.  This  gum-like  glue  when  mixed  with  a 
proper  quantity  of  pure  glue,  yields  u  mixture  having  the  properties  of  common 
carpenters'  glue,  which,  when  dry,  forms  an  uupliant  glassy  mass,  aud  becomes 
moist  at  certain  seasons,  and  glutinous  between  the  lips,  and  is  partially  soluble 
in  cold  water.    It  is  well  known  that  such  a  gum-like  substance  is  produced  in 
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common  glue  during  the  long  boiling  to  which  it  is  usually  subjected  during  its 
preparation,  and  also  partially  owing  to  the  action  of  the  caustic  lime  remaining  in 
the  fleshings,  &c,  used  for  making  the  glue,  and  which  is  not  always  removed  with 
sufficient  care.  Sometimes  the  glue  caunot  Ihj  brought  to  gelatinize,  which 
is  often  attributed  to  the  unfavourable  nature  of  the  weather,  especially  the 
influence  of  thunder ;  but  more  generally  the  true  cause  is  the  presence  of 
caustic  lime,  which  ought  to  have  been  removed  or  neutralized. — Oefvers.  of 
Vetentk,  A  ft  a  J.  ForhandUng,  185.'?,  No.  788,  p.  1GG. 

Dyeing  Bone  and  Ivory  Red. — Killermann  has  published  the  following  method 
of  dyeing  bone,  ivory,  &c,  red.  The  object  is  first  placed  in  a  bath  composed  of 
one- half  a  litre  of  soft  water,  and  13  grammes  of  nitric  acid,  and  allowed  to  soak 
in  the  cold  during  20  to  25  minutes ;  the  bath  is  then  warmed,  and  the  objects 
again  soaked  during  10  to  12  minutes.  The  objects  are  next  removed  from  the 
acid  bath,  and  placed  in  another  containing  half  a  litre  of  water,  to  which  is  added, 
under  rapid  stirring,  a  portion  of  salt  of  tin  about  the  size  of  a  grain  of  rice ;  at  the 
end  of  30  minutes  the  objects  are  introduced  into  an  almost  boiling  bath  composed 
of  4  5  grammes  each  of  log- wood  and  fustic  and  half  a  litre  of  water.  When  the  ob- 
jects have  assumed  a  clear  yellow  tint,  which  occurs  at  the  end  of  about  5  minutes, 
at  roost,  they  are  introduced  into  the  dye  bath,  which  is  prepared  in  the  following 
manner : — a  little  of  the  finest  red  carmine  is  taken  upon  the  point  of  a  knife,  and 
dissolvent  in  from  G  to  8  drops  of  caustic  ammonia,  heated  gently,  or  allowed  to 
rest  exposed  to  the  air  during  an  honr,  a  half  litre  of  water  added,  and  the  objects  to 
be  dyed  placed  therein,  and  the  whole  then  boiled ;  when  the  objects  have  become 
red  they  arc  dipped  in  the  acid  bath,  in  which  they  were  first  soaked,  and  then  again 
placed  in  the  dye  bath ;  at  the  end  of  a  few  minutes  the  operation  is  terminated, 
and  the  objects  require  merely  to  be  removed  from  the  bath  and  dried  in  the  air.— 
Oesterreichisches  Gewerbeblatt,  Heft.  2,  p.  53. 

Artificial  Whalebone. — Under  the  name  of  Wallofin,  M.  Th.  Viilker,  of  Meissen, 
in  Saxony,  prepares  a  substitute  for  \vhalcl>onc,  now  gradually  becoming  dearer, 
which  has  all  the  elasticity  of  the  natural  fish  bone,  at  the  same  time  that  it  is 
not  influenced  by  moisture,  so  that  rods  of  it  may  be  steeped  for  any  length  of 
time  in  water  without  becoming  soft.  It  may  be  polished,  t timed,  and  bored,  and 
recommends  itself  especially  to  umbrella  makers  by  its  cheapness. — Deutsche 
Getccrbezeitung,  1854,  Heft.  2,  through  Polytechnisches  Centralblatt,  Lief,  10. 

Application  of  essence  of  Coal  as  a  substitute  for  Oil  of  Turj>entine. — M. 
Pclouze.  the  son  of  the  distinguished  chemist  of  that  name,  proposes  to  use  an 
oily  fluid  consisting  of  a  mixture  of  carbo-hydrogens,  especially  of  benzine,  &c, 
as  a  substitute  for  oil  of  turpentine  in  painting.  lie  obtains. this  fluid,  which 
boils  from  100  to  1G8°  centigrade,  by  the  distillation  of  cannel  coal,  by  means  of 
sur-heated  steam.  This  liquid  is  colourless,  very  fluid,  and  completely  volatile, 
leaving  no  stain  upon  paper,  and  is  not  altered  by  exposure  to  the  light.  It  has  a 
penetrating  smell,  which  reminds  one  of  common  coal  gas,  but  this  entirely  dis- 
appears when  it  has  evaporated.  A  number  of  comparative  experiments  have 
been  made,  with  the  object  of  comparing  it  with  oil  of  turpentine,  by  a  committee 
of  the  Societt'  d1  Encouragement  of  Paris,  all  of  which  have  resulted  iu  showing 
that  walls,  wood  work,  &c,  painted  with  paints  made  with  the  essence  of  coal, 
dried  far  more  rapidly,  and  the  smell  disappeared  sooner,  than  where  essence  of 
turpentine  was  employed.  For  example,  in  one  case  where  the  coal  essence  and 
oil  of  turpentine  were  respectively  mixed  with  three  times  their  volume  of  oil,  and 
employed  under  exactly  similar  circumstances,  the  smell  of  the  essence  of  coal 
was  completely  dissipated  at  the  end  of  three  days,  while  that  part  painted  with 
the  turpentine  mixture  had  still  a  strong  smell,  and  was  not  completely  dry.  Tho 
introduction  of  such  an  oil  would  Iks  of  great  importance,  not  only  in  a  commer- 
cial point  of  view,  but  in  a  hygienic  one  also. — Bulletin  de  la  Societc  a* Encourage- 
ment, June,  1854,  p.  344. 

Chemical  Arts  among  the  Chinese. — M.  Stanislas  Julicn.  the  celebrated  Orientalist, 
has  announced  to  the  Societt'  a" Encouragement  of  Paris,  that  he  has  collected  in 
one  volume,  which  he  is  about  to  publish,  the  description  of  the  Chinese  processes 
connected  with  the  chemical  arts. 
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MISCELLANEOUS. 

Iron  Shutters. — Charles  Reed,  of  New  York,  has  patented  an  improvement  in 
rolling  iron  shutters.  The  improvement  consists  in  bending  or  otherwise  forming 
the  slats,  so  as  to  produce  a  recess  in  the  form  of  part  of  a  circle  within  each  edge 
of  the  back  side,  one  of  such  recesses  licing  for  the  purpose  of  receiving  the  joints 
of  the  hinges  or  chain  to  which  the  slats  arc  attached,  and  preventing  it  from 
causing  so  great  a  proturberance  as  is  usually  the  ease  on  the  back  side,  the  other 
being  for  the  purpose  of  receiving  the  prominence  on  the  front,  which  is  caused  by 
the  recess  on  the  back  of  the  next  slat.  The  circular  interiors  of  the  recesses 
and  the  exterior  prominences  of  the  slats  are  concentric  to  the  axes  of  the  joints 
or  hinges,  and  tit  together  in  such  a  way  as  to  allow  the  free  working  of  the 
joint*,  and  at  the  same  time  strengthen  them.  When  the  shutter  is  unrolled  the 
prominences  on  the  exterior  of  the  slats  have  the  appearance  of  a  number  of 
parallel  beads,  which  conceal  the  joints,  and  give  the  shutter  an  ornamental 
appearance  on  the  outside. — Scientific  American,  May  27th,  1854. 

Application  of  the  Electric  Light. — During  the  last  winter  800  men  were  cm- 
ployed  at  the  Napoleon  Docks  at  Rouen,  and  in  order  to  enable  them  to  work 
part  of  the  evening,  M.  Regnault,  Telegraph  Director  of  the  Paris  and  Konen 
Railway,  proposed  to  light  the  works  with  two  electric  lights,  which  was  accord- 
ingly done  during  four  months  with  great  success.    Two  apparatus,  made  by 
Deleuil  &  Son  of  Paris,  were  employed,  each  consisting  of  a  battery  of  50 
Bunsen-Elemcnts  of  a  large  size.    According  to  the  account  presented  to  the 
French  Academy  by  M.  Regnault,  the  cost  for  working  each  apparatus  per  day 
was  as  follows  :—  " 

Wages  of  attendant  ...  ...  ...         4*50  francs 

Quicksilver  ...  ...  ..         5  00  „ 

Zinc  ..  ...  ...  ..  4*50  „ 

Graphite  rods  ...  ...  ...  1*40  s, 

Nitric  acid  ...  ..  ..  ...  180 

Sulphuric  acid         ...  ...  ...  1-84 

Total         ..  ...        10-04  francs, 

or  for  the  two,  38  francs  8  centimes ;  that  is,  the  light  necessary  for  the  800  men 
cost  £1  lis.  4rfM  or  less  than  one  halfpenny  per  man.  The  economy  was  therefore 
considerable,  and  the  men  were  able  to  work  with  the  greatest  regularity  and 
without  the  slightest  danger.— Comptes  Rendu*  de  tAcadcmie,  No  18,  May,  1854. 

New  Plastic  Material  from  Peat.— MM.  Delettrc-Gras,  who  are  well  known  in 
connexion  with  "the  applications  and  preparation  of  peat,  have  patented  a 
peculiar  kind  of  plastic  material  applicable  to  a  great  many  industrial  and  artistic 

fmrposcs.  It  consists  of  a  mixture  of  carbonized  peat  reduced  to  powder  and 
iquid  tar  more  or  less  purified,  according  to  the  objects  which  it  is  proposed  to 
execute  in  it.  Thus,  for  objects  having  very  delicate  or  complicated  forms  or  con- 
tours, the  charcoal  is  reduced  to  an  extremely  fine  powder,  and  mixed  with  the  tar 
perfectly  purified,  in  the  proper  proportions,  according  jus  it  is  intended  to  make  a 
more  or  less  compact  muss,  or  a  sort  of  thick  liquid.  In  the  first  case  the 
material  may  be  moulded  by  pressure,  in  the  second,  by  ponring  it  into  the 
moulds  as  plaster  of  Paris  or  different  metals  are  cast.  The  material  may  be 
employed  cold  or  warm,  but  it  is  better  to  heat  it  to  a  certain  degree.  In  the 
case  of  very  small  objects,  such  as  cameos,  several  successive  coats  may  l>c  laid  on 
with  a  brush.  In  making  large  objects  it  is  not  necessary  to  make  the  charcoal  very 
fine,  nor  to  employ  purified  tar,  as  common  tar,  and  that  even  of  an  inferior 
quality,  will  answer  when  mixed  with  the  proper  quantity  of  charcoal,  some  glue 
being  added  if  required.  Any  gelatinous,  gummy,  or  resinous  materials  may  be 
substituted  for  the  tar,  and  may  accordingly  be  often  advantageously  used  in 
certain  cases,  according  to  the  nature  of  the  object  to  be  formed.  Other  carbon- 
aceous matters  may  also  be  substituted  for  the  peat  charcoal.  MM.  Delettrc- 
Gras  have  been  able  to  produce  casts  of  very  delicate  and  fine  objects,  such  as 
statuettes,  architectural  ornaments,  and  even  small  ornamented  buttons.  They 
have  also  executed  several  large  objects,  and  have  no  doubt  but  that  all  objects 
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cast  in  iron,  bronze,  plaster,  wax,  or  carton-pierre,  or  those  cut  or  chiselled,  may 
be  formed  with  perfect  truth  in  this  very  durable  material.  The  mass  may  be 
made  of  different  colours  by  mixing  up  colouring  materials  with  the  fused  mass. — 
Le  Genie  Industrie!,  July,  1834. 

Zincography. — M.  Dumont,  17,  Rue  Pauphinc,  Paris,  has  described,  under  the 
name  of  zincography,  a  process  of  electrical  engraving  of  some  promise.  He 
designs  some  particular  subject  with  a  sort  of  lithographic  crayon  upon  a  thick 
plate  of  zinc,  pinned  and  rubbed  with  fine  sand,  by  means  of  n  steel  tool.  He  then 
spreads  over  the  design  a  fine  powder,  composed  of  resin,  Burgundy  pitch,  and 
bitumen  of  Judca ;  on  heating  the  zinc  plate  the  powder  melts,  and  is  trans- 
formed into  a  varnish,  which  spreads  itself  over  the  parts  of  the  surface  which 
have  been  covered  with  the  fatty  crayon,  that  is,  upon  what  constitutes  the  design. 
In  order  to  etch  the  plate  and  obtain  the  design  in  relief,  he  places  it  in  a  bath  of 
sulphate  of  zinc  in  communication  with  the  positive  pole  of  a  battcrv  having 
another  plate  in  communication  with  the  negative  pole  opposite  to  it.  The  cur- 
rent passes  and  corrodes  or  etches  the  zinc  which  is  not  covered  with  ink,  by 
which  the  design  is  brought  out  in  relief.  A  cast  is  then  taken  in  gutta  percha, 
upon  which  a  copper  plate  is  deposited,  with  which  proofs  can  be  printed  by  the 
ordinary  printing-press.  M.  Dumont's  process  is  a  new  application  of  a  principle 
already  utilized  by  M.  Bcuviere,  and  which  M.  Balduu  lias  successfully  put  in 
practice  in  his  attempts  at  photographic  engraving. — Moigno's  Cosmos,  5th  vol., 
10  livr.,  p.  292. 

Thermography,  a  new  kind  of  Printing. —  M.  Felix  Abate,  of  Naples,  has  found 
that  wood  when  impregnated  with  acid  and  pressed  in  contact  with  a  piece  of  paper, 
will  impress  a  copy  of  its  surface  upon  the  paper,  which  will  l>e  rendered  visible  and 
fixed  by  the  action  of  heat-  His  process  is  as  follows: — Suppose  a  sheet  of  ve- 
neering wood  be  the  object  from  which  impressions  arc  to  be,  taken,  it  is  to  be  ex- 
posed for  a  few  minutes  to  the  cold  evaporation  of  hydrocloric  or  sulphuric  acid, 
or  it  may  be  slightly  wetted  with  either  of  these  acids  diluted,  and  the  acid  then 
well  wiped  from  the  surface.  Afterwards  it  is  laid  upon  a  piece  of  calico,  or  paper, 
or  common  wood,  and  by  a  stroke  of  the  press  an  impression  is  taken,  which  is  of 
course  quite  invisible ;  but  by  exposing  this  impression  immediately  after  to  the 
action  of  a  strong  heat,  a  most  perfect  and  beautiful  representation  of  the  print- 
ing wood  instantaneously  appears.  In  the  same  way,  with  the  same  plate  of  wood, 
without  any  other  acid  preparation,  a  number  of  impressions,  about  twentv  or 
more,  arc  taken;  then  as  the  acid  begins  to  be  exhausted,  and  the  impressions  faint, 
the  acidification  of  the  plate  must  l>e  repeated  as  above,  and  so  on  progressing,  as 
the  wood  is  not  in  the  least  injured  by  the  working  of  the  process  for  any  number 
of  impressions.  All  these  impressions  show  a  general  wood-like  tint,  most  natural 
for  the  light  coloured  woods,  such  as  oak,  walnut,  maple,  &c  ;  but  for  other  woods 
that  have  a  peculiar  colour,  such  as  mahogany,  rosewood,  &c,  the  impressions  must 
be  taken,  if  a  true  imitation  be  required,  on  a  stuff  dyed  of  the  light  colour  of  the 
wood.  The  impressions  thus  made  show  an  inversion  of  tints  in  referenco  to  the 
original  woods,  so  that  the  lights  are  dark,  and  vice  versa,  which  however  does  not 
interfere  with  the  effect  This  arises  from  the  fact,  that  all  the  varieties  of  tints 
which  appear  in  the  same  wood  arc  the  effect  of  the  varying  closeness  of  its  fibres 
in  different  parts,  so  that  where  the  fibres  are  close  the  colour  is  dark,  and  light 
where  they  are  loose;  but  in  the  above  process,  as  the  absorption  of  the  acid  is 
greater  in  proportion  to  the  looseness  of  its  fibres,  the  effect  must  necessarily  bo 
the  reverse  of  the  above.  When,  however,  it  is  desired  to  produce  the  true  effect 
of  the  printing  wood,  the  following  process  is  adopted:  The  snrface  upon  which 
the  impression  is  to  be  taken  is  wetted  with  dilute  acid,  and  is  theu  printed  upon 
with  the  veneering  wood  previously  wetted  with  diluted  liquid  ammonia;  it  is  evi- 
dent that  in  this  case  the  alkali  neutralizing  the  acid,  the  effect  resulting  from  the 
subsequent  action  of  heat  will  be  a  true  representation  of  the  printing  surface. 

Thermography  may  perhaps  prove  useful  to  the  decorative  arts,  particularly  in 
the  production  of  imitations  of  rare  and  costly  woods,  mosaics,  inlaid  work,  &c. 
for  paper  hangings,  or  for  furniture  in  place  of  veneering.— Sec  Journal  of  the 
Society  of  Arts. 
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Employment  of  Basalt,  fre.,for  the  manu  facture  of  Pipes,  frc. — About  two  and  a 
half  years  ago  a  Mr.  Ailroek  took  out  a  patent  for  the  application  of  basalt,  lava, 
aud  other  similar  materials  to  make  water  pipes,  bricks,  architectural  ornament*, 
&c.  His  process  consisted  in  melting  the  basalt  in  a  reverberatory  or  other 
furnace,  and  casting  the  melted  rock  in  iron  moulds,  the  interior  surfaces  of 
which  have  been  rubbed  with  plumbago  where  a  smooth  surface  is  required,  and 
with  charcoal  in  fine  powder  rubbed  up  with  water,  in  ordinary  cases.  We  have 
not  since  heard  whether  this  process  has  In-en  successful  on  a  large  scale.  If  so, 
it  would  be  worthy  of  the  attention  of  persons  connected  with  localities  where 
basalt  and  similar  rock  is  abundant,  such  as  in  the  Counties  of  Antrim,  Limerick, 
&c.  There  would  be  an  unlimited  field  for  large  water  pipes  made  of  such  a 
material,  which  would  be  practically  imperishable. 

PROCESSES  CONNECTED  WITH  FOOD,  RURAL,  ECONOMY,  AND  AGRICULTURE. 

Improved  Rotary  Cultivator. — H.  M.  Johnson,  of  Carlisle,  Pennsylvania,  has 
obtained  a  patent  for  an  improved  rotary  cultivator.  It  consists  of  a*  firm  frame, 
upon  which  are  supported  three  axles,  carrying  a  number  of  circular  knives  or 
coulters.  The  first  axle  has  six  simple  circular  coulters,  made  of  the  usual 
plough  steel  or  other  substantial  metal,  made  as  thin  as  is  consistent  with  due 
strength.  The  exterior  portion  is  slightly  thicker  than  the  interior  portion,  and  is 
bevelled  off  to  an  edge.  They  arc  keyed  on  the  axle,  so  that  the  width  apart 
may  be  varied  to  suit  the  soil  to  be  cut.  The  second  set  consists  of  only  three 
coulters,  and  the  third  of  two,  being  so  placed  that  each  of  the  second  set  come 
between  each  two  of  the  first ;  and  each  of  the  third  in  the  spaces  between  those 
of  the  second.  The  coulters  of  the  second  and  third  series  have  a  number  of 
knives  or  wings  projecting  laterally  from  their  edges  at  such  an  angle,  that  when 
the  wheel  revolves  they  descend  edgewise  with  the  least  practical  resistance,  and 
come  up  flatwise,  bringing  up  the  earth  from  the  bottom  of  the  cut.  The  first 
set  simply  cut  the  soil  into  longitudinal  ridges,  while  the  winged  coulters  tear  up 
these  ridges.  The  advantages  of  the  circular  form  of  kuife  is,  tluit  all  hard  sub- 
stances, such  as  loose  stones,  arc  pressed  one  side,  and  they  can  bo  made  adjust- 
able, so  that  if  one  breaks  it  may  be  conveniently  replaced,  and  a  greater  number 
of  coulters  may  be  employed  if  found  desirable.  The  whole  frame  work  can  be 
attached  to  a  carriage,  so  that  it  may  be  lowered  or  raised  at  pleasure,  when  for- 
midable obstacles  are  presented.  The  patent  also  provides  that  each  coulter  or 
wheel  may  have  a  separate  axle,  and  play  up  and  down  under  the  pressure  of  a 
a  weight  or  spring,  thus  readily  adjusting  itself  to  uneven  surfaces. 

JVew  Butter  U 'or/ier.— Kzekiel  Gore,  of  Bennington,  Vermont,  has  patented  a 
new  machine  for  working  butter,  which  consists  in  placing  the  butter  within  an 
endless  sack  or  bag,  which  revolves  between  fluted  rollers  iu  such  a  manner 
that  the  butter  is  constantly  king  operated  upon  by  the  rollers.  One  portion  of 
the  sack  passes  through  water,  so  that  the  butter  may  t>e  washed  as  often  as  it  is 
considered  desirable. — Scientific  American,  September  9/A. 

The  chief  cause  why  butter  becomes  rancid  is  the  presence  of  sugar  of  milk 
and  of  cascinc  or  curd,  both  derived  from  the  milk  imperfectly  washed  out  of  the 
butter.  The  latter  soon  reacts  upon  the  sugar  of  mUk  aud  produces  lactic  acid, 
and  the  change  once  commenced  soon  induces  another  series  of  changes  in  the 
butter,  which  thus  becomes  rancid.  Many  samples  of  butter  coming  into  market  con- 
tain from  3  to  7  per  cwt,  and  in  some  cases  even  considerably  more  of  these  ingre- 
dients. Very  good  butter  does  not  usually  contain  as  much  as  one  per  cent  The 
idea  contained  in  the  patent  just  noticed  is,  therefore,  well  worth  tne  attention  of 
agriculturists,  as  it  would  be  most  desirable  that  the  butter  intended  for  exporta- 
tion, and  especially  that  destined  for  Portugal,  the  West  Indies,  and  other 
warm  climates,  should  be  washed  as  free  as  possible  from  butter  milk.  Sooner  or 
later  the  American  farmers  will  so  improve  their  butter  by  mechanical  con- 
trivances, like  that  just  described,  that  they  will  be  formidable  rivals  in  many  of  our 
best  markets  at  present  Those  interested  in  the  butter  trade  ought  to  look  to 
this  in  time. — Ed. 

Improvement  in  the  Barrels  for  shipping  American  Flour. — When  freshly  ground 
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meal  or  flour,  which  is  always  more  or  less  dump,  is  packed  in  barrels,  it  is  liable 
to  heat  and  become  sour.  This  takes  place  usually  in  the  centre  of  the  mass,  while 
the  external  portion  may  remain  unchanged  and  quite  sweet.  Mr.  Thomas  l'earsall, 
of  Smithboro',  Troga  Co.,  New  York,  proposes  to  prevent  this  heating  by  intro- 
ducing a  tube  into  the  centre  of  the  barrel,  2£  inches  in  diameter.  This  tube  passes 
through  both  heads,  and  is  like  a  hollow  axle;  the  air  passing  through  it  keeps  the 
flour  from  heating. — Scientific  American,  June  3rd,  1864. 

Breeding  Leeches. — A  general  fever  appears  to  have  seized  upon  the  great  and 
small  proprietors  of  the  Girondc  for  rearing  leeches.  At  this  moment  more  than 
2,000  Hectares  of  leech  marshes  have  been,  or  arc  forming,  in  the  Bordclais. 
Some  are  even  being  formed  close  to  the  city  of  Bordeaux,  and  in  many  instances 
land  which  had  once  been  marshy,  and  had  been  drained  and  brought  into  cul- 
tivation, has  been  again  converted  into  marshes  for  the  purposes  of  this  new 
brunch  of  industry,  of  which  we  have  indicated  the  origin  in  No.  IV.,  p.  12G,  of 
this  Journal.  In  some  of  these  marshes  the  leeches  are  fed  upon  horses,  in 
others,  cows,  or  bladders  filled  with  blood.  Some  keep  the  leeches  always  in 
water,  others  place  them  on  dry  ground  during  their  breeding  period.  M. 
Chevallier  is  about  to  publish  a  report  on  the  whole  industry. — M.  Barrats  Re- 
port to  the  Societt  d Encouragement  on  the  Industrial  Exhibition  of  Bordeaux, 
Bulletin,  £*c,  for  July,  p.  403. 

Mode  of  determining  the  relative  value  of  different  samples  of  Potatoes. — In  No. 
VI.,  p.  182,  of  this  Journal,  wo  drew  attention  to  the  fact  that  the  relative 
specific  gravity  of  two  roots  bears  an  approximate  ratio  to  the  amount  of  solid 
matter  which  they  contain,  and  also  to  the  practical  application  of  this  fact  by 
the  potatoc-starcn-makers  of  Germany,  to  determine  the  relative  value  of  potatoes 
for  their  purposes,  and  by  M.  Vilmorin  to  determine  the  amount  of  sugar  in  beet. 
M.  Krockcr  proposes  this  method  to  determine  the  per-centagc  of  starch  in 
potatoes.  His  process  is  very  simple,  the  only  instruments  required  being  a  ladle, 
an  earthen  vessel  of  moderate  size,  and  a  small  areometer.  The  vessel  is  half 
filled  with  clean  water,  aud  a  quantity  of  salt  ladled  into  it  to  saturate  it.  When  the 
whole  of  the  salt  has  dissolved,  twenty  potatoes  of  the  kind  to  be  examined  are 
well  washed  and  thrown  into  the  pot,  where  they  will  float  on  the  surface  of  the 
brine ;  water  is  then  added  and  the  liquid  stirred  slightly  until  ten  of  the  potatoes 
shall  have  sunk  to  the  bottom  of  the  vessel,  the  density  is  then  ascertained  by  the 
areometer,  and  by  means  of  a  table  the  amount  of  starch  will  be  found.  The 
reason  for  taking  twenty  potatoes  is  becanse  the  individual  potatoes  of  the  same 
kind  exhibit  small  variations  in  specific  gravity,  when,  therefore,  one-half  of  that 
number  floats  in  a  given  solution,  and  the  other  half  sinks,  we  may  consider  that 
a  pretty  approximate  average  density  may  be  thus  estimated.  The  following  is 
the  table  by  which  the  per-eenta^e  of  starch  aud  solid  matter  may  be  ascertained 
where  the  average  density  is  determined,  founded  upon  M.  Krocker  s  experi- 
ments : — 

100  lbs.  of  potatoes  contain — 
When  the  specific  gravity  is 

1-130 
1125 
1120 
1115 
1110 
1105 
MOO 
1-095 
1-090 
1-085 
1  080 
1-075 
1-070 
1*065 
1  -060 

Le  Gfnic  Jndustriel,  Juhj,"\m. 


of  Starch, 

of  Solid  Matter, 

26-00  lbs. 

Ml 

34  00 

24-75 

M 

•  »• 

32-60 

23-50 

'» 

... 

31-38 

2225 

n 

... 

30-12 

21-00 

... 

28-90 

20  00 

... 

27GO 

18-75 

" 

... 

26-38 

17  50 

V 

... 

2512 

16-38 

M 

... 

2400 

15-25 

»» 

... 

22-75 

14-00 

M 

... 

21-60 

1300 

... 

20-38 

11-75 

• 

19-25 

10-60 

... 

18-12 

950 

•1 

.  . 

17-00 
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Chemico- Physiological  action  of  Coffee. — Dr.  Julius  Lchmann  gives  the  follow- 
ing ns  the  results  of  his  experiments  upon  the  action  of  coffee  as  an  article  of  diet: 

1.  The  use  of  a  decoction  of  coffee  produces  two  effects  upon  the  hotly  which 
arc  very  difficult  to  unite — it  causes  the  assimilation  of  the  food  to  take  place 
slower  and  produces  n  greater  activity  of  the  nervous  and  circulatory  systems. 

2.  It  enlivens  the  activity  of  the  mind,  a  general  feeling  of  well-bcin.;  and  eleva- 
tion of  spirits  are  produced  by  the  mutual  modification  of  the  special  actions  of  the 
cmpyrcumatic  oil  and  of  the  "caffeine. 

3.  The  retardation  of  the  assimilation  is  chiefly  owing  to  the  action  of  the  cm- 
pyrcumatic oil;  but  the  caffeine  also  acts  similarly  when  large  quantities  of  it  arc 
taken. 

4.  Increased  action  of  the  heart,  trembling,  suppression  of  urine,  headache,  a 
peculiar  intoxicated  state  and  delirium,  arc  the  n Milts  of  the  action  of  the  caffeine. 

5.  Increased  function  of  the  perspiratory  glands  and  kidneys,  acceleration  of  the 
peristaltic  motion,  elevation  of  the  activity  of  the  understanding,  congestions,  rest- 
lessness, and  loss  of  sleep,  are  produced  by  the  cmpyrcumatic  oiL — Lieliys  Annakn, 

'  205,  275. 


Art.  IV — Bulletin  of  Industrial  Statistics. 

BTATISTICS  OF  THE  PAPER  TRADE  IX  IRELAND,  ENGLAND,  AND  SCOTLAND. 

In  1850  the  Revenue  Returns  gave  the  number  of  paper  mills  in  Ireland  at  87; 
the  number  of  beating  engines  at  80:  the  number  of  vats  at  18;  and  the  number 
of  machines  at  32  ;  the  qmintity  of  paper  produced  at  0,719,502  lbs;  and  the  duty 
received  at  £44,01)0.  In  the  same  year  there  were  327  mills  iu  England ;  1,374 
beating  engines;  307  vats;  323  machines;  105,712,953  lbs.  of  paper  produced; 
and  £093,711  paid  as  dutv.  And  in  Scotland,  51  mills;  286  beatiug  engines;  49 
vats;  57  machines;  28,000,019  lbs.  of  paper  made;  and  £187,087  paid  ns  duty. 
According  to  a  parliamentary  paper  published  in  1852,  there  were  only  304  of 
those  mills  at  work  in  February  of  that  year  in  England,  48  in  Scotland*  and  28 
in  Ireland,  in  which  there  was  a  total  of  1,610  beating  engines  at  work,  nnd  130 
idle.  These  figures  show  that  the  greater  number  of  the  mills  in  Ireland  are 
small,  and  that  they  arc  not  worked  regularly ;  for  while  the  number  of  mills  and 
machines  is  more  'than  half,  and  the  number  of  vats  nearly  equal  to  those  in 
Scotland,  the  quantity  of  paper  made  was  only  one-fourth  of  that  produced  in 
that  country. — Irish  Industrial  Exhibition  of  1853 — Article,  Paper. 

RELATIVE  IMPORTANCE  OK  THE  FLAX  SPINNING  INDUSTRY  IN  DIFFERENT 

COUNTRIES:. 

The  following  table  contains  an  approximate  estimate  of  the  number  of 
spindles  employed  in  flax  spinning  in  the  different  countries  named  :— 


Ireland,  .....  580,000  spindles. 

England,  .....  345,000 

Scotlund,  .....  303,000 

France,  .....  470,000 

Belgium,  .....  102,000 

German  States,  included  in  Zollverein,    .  80,000 

Austria,  .....  74,000 

Russia,  .....  50,000 


>' 


United  States  of  America,  .         .        14,500  „ 

Switzerland,         ....  8,000  „ 

Holland,   0,000  „ 

Spain,       .....         6,000  „ 
-  Ibid.— Article,  Manufactures  from  Flax,  by  J.  Mac  Adam,  Junr. 
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Art.  I  On  the  uses  to  which  Turf  might  be  applied  in  Ireland.  No.  3. 

Products  of  the  Destructive  Distillation  of  Peat    Part  I. 

|    THE  UTILIZATION  OF  THE   WASTE    OASES    FROM   HIGH    FURNACES  CHARGED 

WITH  PEAT. 

The  gases  which  escape  from  the  throat  of  an  iron  furnace  have  a  very 
high  temperature,  perhaps  as  much  as  from  1,700°  to  1,800°  Fahr., 
aud  hence,  very  soon  after  the  introduction  of  the  hot  blast  in  1829, 
attempts  were  made  to  apply  these  hot  gases  to  heat  the  blast,  and  thus 
economize  a  certain  amount  of  fuel.  In  addition,  however,  to  the  gases 
•  being  in  this  hot  condition,  it  was  soon  observed  that  they  were  combusti- 
ble, and  that  even  after  having  been  cooled  down  in  heating  the  blast, 
they  might  be  burned,  and  an  additional  source  of  heat  obtaiued.  Up  to 
a  recent  period,  however,  but  little  advantage  appears  to  have  been  taken 
of  this  important  fact  in  Great  Britain,  the  greatest  iron-making  country 
in  the  world;  chiefly  owing,  it  is  to  be  supposed,  to  the  abuudant  and 
consequently  cheap  supply  of  fuel,  which  rendered  it  scarcely  worth  a 
manufacturer's  while  to  endeavour  to  overcome  the  great  difficulties  which 
beset  the  economization  of  the  waste  gases  in  the  first  instance. 

In  France,  Germany,  and  Sweden,  where  fuel  is  very  dear,  it  attracted, 
on  the  other  hand,  immediate  attention.  Even  so  early  as  1836  an 
attempt  was  made  at  Wasseralfiugcn,  in  Germany,  to  puddle  iron  by 
means  of  the  combustion  of  the  waste  gases;  and  in  the  same  year  a 
patent  was  likewise  granted  in  France  to  a  M.  Sire,  who  made  some  trials 
at  Clerval.  Subsequently  to  these  trials,  the  Messrs.  de  Dietrich,  of 
Neidcrbrunn,  whose  names  are  honourably  connected  with  improvements 
in  the  manufacture  of  iron  in  France,  made  a  great  number  of  experiments 
upon  the  best  method  of  collecting  the  waste  gases,  and  of  applying  them 
to  the  purposes  of  iron  puddling.  Later  still,  further  improvements  were 
effected  in  the  modes  of  burning  the  gases  in  puddling,  the  most  im- 
portant of  which  was  the  employment  of  heated  air,  which  was  made  to 
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play  on  the  hearth,  and  the  iron  thus  more  rapidly  decarbonized.  All 
these  attempts  were,  however,  only  partially  successful,  in  consequence  of 
the  difficulty  of  collecting  the  gases  without  interfering  with  the  proper 
working  of  the  furnaces,  and  of  then  regulating  the  proper  supply  of  air 
necessary  for  their  combustion. 

In  1841,  MM.  Thomas  and  Laurens,  who  are  among  the  most  distin- 
guished engineers  of  France,  put  up  a  puddling  furnace  at  Treveray, 
which,  although  far  from  perfect,  gave  an  immense  impulse  to  the  applica- 
tion of  the  waste  gases,  which  are  now  employed  on  the  Coutinent  to 
roast  ores,  burn  lime,  raise  steam  for  working  the  blowing  engines,  and  in 
the  refiniug  and  puddling  processes.  In  Great  Britain,  too,  their  use  is  at 
length  beginniug  to  be  appreciated,  especially  in  Wales  and  in  Scotland, 
and  no  doubt  can  exist  that  before  long,  the  great  improvements  which 
have  been  effected  in  the  modes  of  collecting  the  gases  and  in  their 
subsequent  application,  joined  with  the  increasing  cost  of  fuel,  will  lead  to 
the  general  adoption  of  closed  furnaces,  and  the  utilization  of  all  the  waste 
gases  throughout  England  and  Scotland. 

While  the  attempts  of  which  we  have  above  spoken  were  being  made 
to  utilize  the  waste  gases,  the  late  M.  Ebclinan,  the  distinguished  director 
of  the  Porcelain  Works  of  Sevres,  conceived  that  if  the  waste  gases  of  an 
iron  furnace  could  be  advantageously  employed  as  a  fuel,  he  might  directly 
obtain  a  supply  of  similar  gases,  by  burning  small  coal,  peat,  or  other 
inferior  fuel  in  a  special  furnace,  from  which  the  gases  might  be  conducted 
to  those  points  w  here  they  would  be  required.  In  this  way  he  hoped  that 
pyritic  and  shaly  coals,  and  all  similar  carbonaceous  substances,  which 
could  never  be  employed  directly  as  fuel  in  the  manufacture  of  iron  or 
glass,  &c.  might  be  utilized.  This  ingenious  idea,  w  hich  held  out  so  many  m 
advantages  to  districts  having  in  them  seams  ol  inferior  coal  or  abundance 
of  peat,  does  not  seem  to  have  immediately  led  to  the  practical  results 
which  might  naturally  have  been  anticipated.  Recently,  however,  the  case 
has  been  different,  and  there  is  at  present  at  Ilsenburg,  in  the  Hartz,  a 
gas  puddling  works  most  successfully  carried  on,  the  gas  for  which  is 
obtained  w  ith  turf,  the  cones  of  the  pine,  and  sometimes  even  the  bark, 
dried  weeds,  &.c.  arc  employed. 

In  1849  Mr.  Hees  Keece  obtained  a  patent  for  an  ingenious  develop- 
ment of  this  idea  of  Kbelman.  Wheu  we  distil  wood,  peat,  or  coal,  we 
obtain  three  classes  of  products,  namely  tar,  a  watery  fluid,  and  gas.  If 
the  temperature  at  which  the  distillation  is  effected  be  low,  the  tar  will 
yield,  together  with  certain  oils,  a  quantity  of  a  solid  fat-like  substance, 
termed  paraffme,  and  will  be  more  or  less  solid;  if  the  temperature,  on  tho 
other  hand  be  high,  the  tar  will  be  more  liquid,  and  will  yield  but  little 
paraffme,  w  hich  w  ill  be  replaced  by  oils  of  analogous  composition.  In  tho 
aqueous  liquor  is  found  ammonia,  and  in  the  case  of  wood  and  turf,  acetic 
acid  and  methvlic  alcohol,  also  called  wood  spirit  or  naphtha.  The  gas 
consists  of  a  mixture,  in  varying  proportions,  of  carburetted  hydrogen, 
olefiant  gas,  and  vapours  of  substances  which  wonld  be  liquid  at  a  very 
low  temperature.  Peat,  as  usually  obtained  and  air-dried,  contains  a 
large  quantity  of  water,  so  that  if  we  expose  it  to  the  process  of  distilla- 
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tion,  the  presence  of  this  water  will  keep  the  temperature  very  low  until 
a  considerable  portion  of  the  volatile  products  will  have  passed  oft',  and 
hence  the  tar  will  be  rich  in  paraffine,  and  consequently  almost  solid. 

M.  Ebclman's  process  for  obtaining  gas  is  a  species  of  distillation.  If 
a  quantity  of  peat  or  coal  be  introduced  into  a  furnace,  aud  the  bottom 
be  kindled  and  a  blast  of  air  made  to  act  upon  it,  the  under  stratum  will 
be  consumed,  and  will  yield  a  body  of  iuteusely  heated  gas,  which  in  its 
passage  upwards  will  coke,  that  is,  distil,  the  superincumbent  layers;  the 
tar  and  aqueous  products  being  volatilized  and  carried  off.  The  coko 
thus  formed  will  gradually  sink  in  the  furnace,  and  serve  to  replace  that 
burued  away,  while  fresh  fuel  is  filled  in  on  top,  and  is  in  its  turn  distilled. 
Now  Mr.  Reece  proposed,  by  the  patent  alluded  to,  to  collect  the  tar  and 
aqueous  products  carried  off  along  with  the  gas  ;  and  while  the  gas 
formed  the  primary  and  sole  object  of  the  process  of  M.  Kbelman,  it 
formed  only  the  secoudary  object  in  the  patent  of  Mr.  Heece,  the  primary 
one  being  the  tar  and  aqueous  products. 

According  to  the  original  specitication  (sealed  the  23rd  of  January, 
1849)  the  peat  was  to  be  burued  in  blast  furnace*,  iu  the  bottom  of  which 
was  to  be  placed  a  grating  or  set  of  fire  bars,  under  which  the  nozzles 
of  the  tuyeres  were  to  be  inserted,  by  which  the  blast  was  to  enter,— 
the  pressure  of  the  blast  proposed  to  be  employed  being  from  2  to  2\  lbs. 
on  the  square  inch.  Each  furnace  was  to  be  provided  at  top  with  a  cover, 
which  was  to  be-raised  whenever  the  furnace  required  to  be  charged,  an 
operation  which  was  to  be  performed  at  intervals,  care  being  taken  that 
the  charge  in  the  furnace  did  not  descend  so  low  as  to  go  out.  When 
the  furnace  was  closed  with  its  cover,  the  gas  aud  other  products  of  the 
distillation  were  to  be  conducted  off  by  pipes  leading  from  the  upper 
part  of  each  furnace,  and  dipping  into  water  contained  in  a  closed  trough, 
in  the  mauner  of  a  hydraulic  main  in  a  gas  works.  A  portion  of  the  tar 
and  aqueous  products  would  be  deposited  in  this  box,  but  the  greater  por- 
tion would  still  remain  in  the  state  of  vapour,  and  hence  the  gas  was  to 
be  conducted  through  a  series  of  pipes,  forming  a  kind  of  great  worm  im- 
mersed in  water,  where  they  were'  to  be  deposited,  and  thence  allowed  to 
flow  into  a  proper  receiver,  whilst  the  gases  and  non-condensible  vapours, 
on  their  exit  from  the  condensing  apparatus,  were  to  be  conducted  to  the 
several  flame  beds  where  they  were  to  be  burned. 

From  the  tar  Mr.  INete  proposed  to  prepare  paraffine,  which  might 
serve  as  a  substitute  for  spermaceti  in  the  manufacture  of  candles, 
and  a  number  of  oils,  and  from  the  aqueous  liquor,  naphtha,  sulphate  of 
ammonia,  and  acetate  of  lime.  In  the  separation  and  purification  of  theso 
various  products  heat  would  naturally  play  a  very  important  part,  and  a 
considerable  quantity  of  fuel  would  accordingly  be  required,  but  this  fuel, 
Mr.  Itecce  hoped,  would  be  supplied  by  the  waste  gases,  which  ho  proposed 
to  employ  as  the  sole  fuel  in  raising  steam  for  working  the  blowing 
cylinders  for  distilling  his  tar,  and  in  the  purification  of  his  oils  and 
parafline,  and  in  the  separation  of  the  other  products. 

This  was  the  most  novel  part  of  the  idea,  for  a  factory  worked  upon 
this  priuciple  would  be  a  kind  of  automaton.    The  peat  put  into  the 
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fnrnace  having  been  first  distilled,  so  as  to  yield  its  tar  and  water,  would 
descend  as  charcoal  into  the  body  of  the  furnace,  where  it  would  act  as 
fuel  to  carry  on  the  distillation  of  fresh  peat.  There  it  would  be  resolved 
into  combustible  gases  and  ashes,  the  latter  being  removed  from  time  to 
time,  while  the  gases  would  go  to  raise  steam  to  work  the  blast,  and 
carry  on  all  the  other  operations.  The  furnaces  would  thus  be  the 
centre  of  action,  and  if  these  ceased  to  work  all  other  operations  would 
cease  simultaneously. 

To  carry  out  this  novel  manufacture  a  company  was  formed  under  the 
title  of  the  Irish  Peat  Company,  with  limited  liability,  under  a  royal 
charter  of  incorporation.  The  following  statement  from  the  prospectus  of 
this  Company  represents  the  commercial  results  which  its  promoters 
expected  to  realize  from  the  working  of  a  factory  capable  of  consuming 
100  tons  of  peat  in  the  twenty-four  hours,  or  36,500  in  a  year,  and 
which,  it  further  stated,  could  be  erected  and  worked  for  the  sum  of 


£10,000:— 

Expenditure. 

36.500  tons  of  peat,  at  2*.  per  ton,  ...  ...  £3,650 

455  tons  of  sulphuric  acid,  at  £7  per  ton,  ...  ...  3,185 

Wear  and  tear  of  apparatus,  &c.  ...  ...  700 

Want's,  labour,  &c.                 ...  .  .  ...  2,000 

Cost  of  sending  to  market  and  other  incidental  charges,  2,182 


£11,717 


Produce. 

365  tons  of  sulphate  of  ammonia,  at  £12  per  ton,  ...  £4,380 

255  tons  of  acetate  of  lime,  at  £14  ...  ...  3,570 

19,000  gallons  of  naphtha,  at  5*.  ...  ...  4,760 

10t),f>00  pounds  of  paraftinc,  at  1*.  ...  ...  6,475 

73,000  gallons  of  volatile  oil,  at  la.  .  .  ...  3,650 

36,000  gallons  of  fixed  oil,  at  1 5.  ...  ...  1,800 


£23,625 

Which  would  leave  a  nett  profit  of  £11,908,  or  a  little  more  than 
100  per  cent. 

The  idea  of  obtaining  so  enormous  a  profit  from  a  manufacture  having 
for  its  raw  material  turf,  a  substance  which  had  hitherto  offered  so  narrow 
a  field  for  speculation,  notwithstanding  the  innumerable  projects  set  on 
foot  in  connexion  with  our  peat  bogs,  naturally  excited  the  most  lively 
interest,  especially  at  a  moment  when  the  country  had  scarcely  yet  begun 
to  emerge  from  the  desolation  caused  by  famine  and  disease.  It  was 
accordingly  considered  advisable  to  test  by  experiment  the  accuracy  of  the 
statement  put  forward  in  the  prospectus  of  the  company  with  regard  to 
the  amount  of  products  which  could  be  obtained  from  a  given  weight  of 
turf.  For  this  purpose  a  long  series  of  experiments  was  instituted  in 
the  laboratory  of  the  Museum  of  Irish  Industry,  upon  a  great  variety  of 
peats,  from  different  parts  of  the  great  central  bogs  of  Ireland.  Only  a 
certain  number  of  these  were  distilled  on  a  large  scale,  the  density,  amount 
of  nitrogen,  and  composition  of  the  ash,  and  the  amount  of  charcoal  and 
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volatile  products  yielded  by  them,  were  alone  determined  in  the  case 
of  the  remainder.  We  shall  give  a  summary  of  all  the  results  obtained 
in  the  case  of  the  former,  and  leave  those  of  the  latter  entirely  out 
of  consideration.* 

The  great  bogs  in  the  centre  and  west  of  Ireland  arc  very  similar  in 
character,  and  are  of  remarkable  depth,  often  averaging  from  20  to  36 
feet.  The  peat  of  these  bogs  is  usually  of  three  kinds:  1,  an  upper 
stratum  of  soft  spongy  moss  turf,  of  a  pale  colour,  and  composed  almost 
exclusively  of  bog  mosses;  2,  a  middle  layer  of  brown  peat,  more  or  less 
earthy,  containing  many  remains  of  roots  and  stems  of  trees  and  other 
plants,  especially  of  heath ;  and  3,  an  nnder  layer  of  black  compact  peat, 
devoid  of  all  vegetable  structure.  The  upper  surface  or  flow  peat  varies 
very  much  in  thickness,  according  to  the  nature  of  the  bog  and  the  part  of 
it,  being  in  some  places  only  a  few  inches,  and  in  others  several  feet. 
The  brown  turf  constitutes  the  great  mass  of  tho  bog,  and  gradually 
passes  into  the  black,  which,  in  the  lower  layer,  close  to  the  clay  or 
gravel  upon  which  it  rests,  gets  intermingled  with  a  portion  of  the 
subjacent  clay  or  gravel,  and  when  burned  consequently  leaves  a  large 
quantity  of  ash.  None  of  the  peats  of  which  we  are  now  about  to  speak 
had  this  character ;  some  were  very  black,  but  should  nevertheless  bo 
considered  merely  as  the  under  layers  of  the  brown  turf,  the  kind  usually 
employed  as  fuel. 

The  number  of  samples  of  peat  subjected  to  distillation  was  six,  of 
which  the  following  table  contains  the  name  of  the  locality,  the  description, 
and  other  particulars. 


No.  of 
Specimen. 


;  Specific 
(1  rarity. 


f 


A  mixture 
of  equal 
weights  J 
of  both 


010.> 


0-Gfi<> 


Description. 


Locality  from  whence  obtained, 
character  of  bog. 


Light  surface  peat  of  u 
pale  reddish  brown  colour, 
containing  small  roots  of 
heath,  and  leaves  of  grasses 
and  of  bent. 

Rather  dense  peat,  of  a  ' 
dark  reddish  brown  colour,  \ 
structure  of  moss,  still  dis- 
tinguishable,   but   species  j 
difficult  to  be  determined. 


0  335  Light  surface  pent,  of  a 
'  pale  yellowish  brown  co- 
;  lour,  very  open-grained  and 
:  fibrous.    Principally  com- 


1.  Both  specimens  were  obtained 
from  Mount  Lucas  Bog,  lying  one  mile 
south  of  the  town  of  Phillipstown,  in 
the  King's  County.  According  to 
Griffith's  Survey,  made  in  1810,  this 
bog  covers  G,.r>H2  acres.  Its  highest 
point  above  high  water  of  Dublin  Bay, 
21)4  feet,  ami  lowest  point  2 14  feet,  and 
its  average  thickness  18  feet.  The  en- 
tire district  about  this  town  is  covered 
with  bogs  averaging  from  1,000  to 
8,000  acres  each  in  extent,  and  having 
an  uveruge  depth  of  from  18  to  20  feet 

2  and  3.  From  the  Wood  of  Allen, 
which  forms  part  of  the  great  Timahoe 
Bog,  lying  to  the  north  east  of  tho 
Grand  Canal.    The  specimens  were 


*  Sec  Parliamentary  Report  on  the  Nature  and  Products  of  the  process  of  the 
Destructive  Distillation  of  Peat,  by  Sir  Robert  Kane ;  and  the  Appendix  thereto, 
containing  the  account  of  the  experiments  and  processes  employed,  and  the  tables 
of  the  results,  by  Sir  Robert  Kane  and  William  K.  Sullivan. 
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No.  of 


Localities  from  whence  obtained,  tnd 
of  bog. 


0639 

to 
0-672 


4  and  5 


0235 
0-507 

to 
0-598 


6 


0-276 

to 
0-284 


0-724 

to 
0-983 


posed  of  species  of  moss  of 
the  genera,  Sphagnum, 
Hypnuin,  &c,  in  so  unal- 
tered a  condition  that  the 
specific  characters  could,  in 
many  instances,  be  perfect- 
ly distinguished. 

Lower  layer  of  the  same 
hog  as  the  last.  Mass  com- 
pact and  dense,  colour,  deep 
blackish  brown.  Fracture, 
earthy,  appearing  in  some 
instances  almost  conehoidal, 
and  exhibiting  a  resinous 
lustre  when  rubbed.  All 
appearance  of  vegetable 
structure  nearly  obliterated. 

Light  reddish  brown  fi- 
brous moss  peat.  The 
species  of  Sphagnum  almost 
unaltered,  as  well  as  the 
leaves  of  carex  and  other 

Elanta,  and  the  roots  of 
eath. 


A  light  fibrous  peat,  of  a 
reddish  brown  colour.  Evi- 
dently formed  from  a  great 
number  of  plants.  The 
structure  of  the  moss  was 
very  distinct,  and  the  spe- 
cies of  Sphagnum  and 
Ilypnum  could  be  readily 
distinguished.  It  contained 
remains  of  grasses  and  bent, 
with  roots  of  heath,  and 
bark  of  birch,  and  pro- 
bably of  alder.  Twigs 
were  very  abundant 

A  very  dense  blackish 
brown  compact  peat,  the  ve- 
getable structure  of  which 
was  almost  obliterated. 
Fracture,  earthy.  Full  of 
tubes  of  the  bark  of  hazel, 
birch,  and  alder,  and  occa- 
sionally scales  of  pine-bark, 
and  leaves  of  bent  and  grass. 


obtained  from  the  part  of  the  bog  close 
to  the  banks  of  the  canal,  about  two 
miles  from  Rotiertstown,  in  the  County 
of  Kildarc. 

Timahoe  Bog,  according  to  Griffith's 
Survey,  in  1810,  contains  12,878  acres. 
Highest  point  of  the  bog  above  high 
water,  289  feet,  lowest  point,  232, 
average  depth,  25  feet. 


4  and  5,  From  Tickncvin,  in  the 
County  of  Kildare,  close  to  the  20th 
lock  on  the  main  branch  of  the  Grand 
Canal,  which  here  forms  a  kind  of 
boundary  between  the  Timahoe  and 
L ul ly more  Bogs.  The  specimen  was 
obtained  from  the  north-eastern  ex- 
tremity of  the  Lullymore  Bog,  which 
is,  in  reality,  but  the  western  continu- 
ation of  the  Timahoe  Bog,  the  only 
natural  lioundary  being  a  ridge  of 
gravel.  It  contains  16,247  acres.  Its 
highest  point  is  256  feet  above  high 
water  mark  in  Dublin  Bay,  and  its 
lowest  214  feet.  Its  average  depth 
is  20  feet,  but  it  reaches  in  some 
places  40  feet. 

6,  and  7.  Specimens  of  the  peats 
employed  as  fuel  in  the  steam  vessels 
on  the  Middle  Shannon,  and  obtained 
from  bogs  along  the  banks. 
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Before  subjecting  these  peats  to  distillation,  their  chemical  composition 
was  first  determined,  and  the  results  contained  in  the  following  table 
obtained: — 


Table  representing  the  composition  of  different  Peats,  dried  at  220°  Fahr. 

(Exclusive  of  Ash.) 


Number  of  specimen*,  and  locality  from 
■shi-nce  ntt^tned. 


1.  Surface  Teat,  Phillipstown, 

2.  Dense  Peat,  Do., 

8.  Light  surface  Peat,  Wood  of  Allen, 

4.  Dense  Peat,  Do.,  ... 

5.  Surface  Peat,  Tickncvin, 

6.  Light  surface  Peat,  Shannon, 

7.  Dense  Peat,  Do. 


Carbon. 

llvilro- 

Oargen. 

Nitrogen, 
(mean.) 

58-694 

6-971 

32  883 

1-4514 

60470 

6097 

32-5-10 

0-8806 

59-920 

6-014 

32-207 

1-2588 

01-022 

5-771 

32-400 

0-8070 

60-102 

6-723 

31288 

1-8866 

60018 

5-875 

33- 152 

0-9545 

61-247 

5-616 

31-440 

1-6904 

This  table  shows,  that  in  a  perfectly  dry  state  there  was  but  little  real 
difference  between  the  different  peats  examined,  and  that  apart  the 
influence  of  the  state  of  aggregation  or  density,  and  the  amount  of  water 
contained  in  them,  they  ought  to  yield  the  same  results  when  burned  or 
distilled. 

Turf  dried  in  the  air  always  contains  a  certain  amount  of  water, 
depending  upon  the  length  of  time  it  may  happen  to  be  made,  the 
method  of  storing,  &c.  Turf  containing  only  ten  per  cent,  of  water  would 
be  considered  exceedingly  dry,  and  it  may  even  contain  as  much  as  forty 
per  cent.,  and  yet  burn.  It  was,  therefore,  necessary  to  determine  the 
per-centage  of  water  which  the  turfs  contained  immediately  before  sub- 
jecting them  to  distillation,  and  also  the  amount  of  charcoal  and  volatile 
matters  which  they  would  yield,  on  being  heated  in  close  vessels  to  a  low 
red  heat,  and  the  per-centage  of  ash  which  they  would  leave  when  burned, 
and  its  composition.  The  following  tables  contain  the  results  of  these 
determinations: — 


Table  representing  the  per-centage  of  Water,  Ash,  Charcoal,  and  Volatile  Matter 

yielded  by  several  Peats. 


Number  and  locality  of  specimens. 

Water  In 
air-dried 
Turf 

Ash. 

Charcoat 

Volatile 
matter. 

1. 

Surface  Peat,  Mount  Lucas  Bog, 

Phillipstown,  

19-452 

1-992 

31-699 

46857 

o 

Dense  Peat,  Do.,  

10.394 

3-305 

88-247 

42-054 

3. 

Light  surface  Peat,  Wood  of  Allen, 

10-497 

2-745 

30-695 

44-063 

4. 

Dense  Peat,  Do., 

18-003 

7-898 

38  708 

35-331 

5. 

Surface  Peat,  Tickncvin, 

17  091 

2-029 

34-522 

45*758 

6. 

Light  surface  Peat,  in  Shannon, ... 

'21-004 

2-474 

85-470 

41-052 

7. 

Dense  Peat,  Do., 

29-557 

2-976 

36-468 

31-004 
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Table  representing  the  composition  of  the  Ash  of  the  preceding  Peats. 


l 

2 

8 

4 

5 

c 

7 

Potash,  

•  •• 

1-323 

0-461 

0-491 

0-247 

0-401 

0146 

0-219 

Soda,   

1  902 

1-399 

1  670 

0-496 

1  -330 

0-466 

0-855 

36  496  40-920  33  (K\7 

24  944 

37-873 

8-492 

40  079 

Magnesia, 

•  •  • 

7-634 

1  611 

7523 

1-285 

5127 

4-702 

4-035 

Alumina, 

5-411 

3793 

1-686 

0360 

0-271 

10-705 

0-895 

Peroxide  of  Iron, 

15-608 

15-969 

13-281 

19-405 

14  802 

15052 

14  160 

Phosphoric  Acid, 

•  •• 

2-571 

1-406 

1  438 

0-242 

1-257 

1  -557 

0  632 

Sulphuric  Acid, 

14-092 

14-507 

20076 

10-742 

11-814 

13-974 

22-295 

Hydrochloric  Acid, 

*  •  • 

1-482 

0-983 

1-747 

0  335 

1-367 

0  196 

0-781 

Silica,  iu  compounds  de- 

composable by  acids, 

•  •  • 

3-595 

1111 

2148 

1-082 

1O02 

12-476 

1-295 

Sand  and  Silicates,  un- 

dccomposuhle  by  acids, 

2-168 

2107 

7-683 

26  789 

4-722 

3M98 

5.496 

Carbonic  Acid,  ... 

•  •  • 

•7-761 

15  040 

8-340 

13-890 

19-722 

9101 

Total, 

... 

100-043  99-307 

99-608 

98-817 

99-688 

98-964 

99843 

The  data  contained  in  the  preceding  tables  will  convey  a  very  good  idea 
of  the  composition  of  the  different  varieties  of  peat  examined,  and  as  we 
proceed  we  shall  have  many  occasions  of  referring  to  them. 

Two  diflerent  sets  of  experiments  were  made  with  reference  to  the 
products  of  distillatiou;  in  the  one,  the  peat  was  distilled  in  a  close  vessel, 
without  access  of  air,  and  in  the  other  under  the  influence  of  a  blast  of 
air,  that  is,  under  conditions  analogous,  so  lar  as  experiments  on  a  very 
small  scale  could  be,  with  those  proposed  by  Mr.  Reece. 

The  distillation  in  close  vessels  was  effected  in  an  iron  cylinder.closed  at  one 
end,  and  set  horizontally  in  brickwork,  with  such  an  arrangment  of  flame 
bed  and  flues  as  would  enable  it  to  be  made  red  hot;  it  was,  in  fact,  an 
ordinary  gas  retort,  and  was  closed  with  a  mouth-piece  in  the  same  way. 
The  volatile  products  evolved  were  conducted  away  by  a  pipe  which  was 
connected  with  a  series  of  WoulfiVs  bottles,  made  of  tin-plate,  in  which 
the  tar  and  aqueous  products  were,  in  great  part,  deposited,  the  remainder 
being  condensed  by  making  the  gas  pass  through  a  long  worm  placed  in 
a  barrel  of  cold  water,  after  which  it  was  collected,  or  allowed  to  go  to 
waste  as  was  required.  The  quautity  of  each  kind  of  turf  operated  upon 
was  one  cwt.,  which,  as  the  retort  was  very  small  and  the  turf  very  bulky, 
formed  from  eight  to  fourteen  charges  of  the  retort.  The  following  table 
contains  the  results  of  these  distillations: — 

*  The  lime  in  peat  appears  to  exist  in  great  part,  if  not  altogether,  as  carbonate 
and  sulphate.  Supposing  the  whole  of  the  sulphuric  acid  to  exist  in  combination 
with  lime  as  gypsum,  if  we  deduct  this  portion  from  the  total  quantity  of  lime  we 
shall  have  the  quantity  which  probably  exists  as  carbonate.  The  quantity  of 
carbonic  acid  found  by  experiment  is,  however,  iu  nearly  every  case,  too  small  to 
saturate  the  latter  portion  of  lime ;  this  may  be  accounted  for  by  a  portion  of  the 
carbonic  acid  being  expelled  from  the  carbonate  of  lime  during  the  inceneration  of 
the  peat,  for  peat -ash  almost  always  contains  caustic  lime. 
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Table  representing  the  per-centage  of  Tar,  Water,  Charcoal,  and  Gas  obtained 
from  the  specimens  of  Peat  subjected  to  distillation  in  close  vessels. 


4 

•o  Z 

*l 

CO 

Locality  from  whence  obtained 

Water. 

Tar. 

Charcoal. 

Gas. 

if 

3 
4 

■{ 

6 
7 

Surface  Peat,  )  A  mixture  of  about  equal  \ 
f    parts  «f  the  two  peat*,  f 
|    from  Mount  Lucaa  Bog,  ( 
Dense  Peat,  )    near  Phiiltpstown.  ) 
Light  surface  Peat  from  Wood  of  Allen, 
Black  compact  Peat,  from  do., 
Surface  Peat,  Irom  Tiekncvin, 
Do.  distilled  with  the  retort  heated  to 

a  very  bright  redness,   

Surface  Peat,  from  Shannon, 

Dense  Peat,  from  do.,   

23-600 

32-  273 
38-102 

33-  628 

32-008 
38- 127 
21-189 

2-000 

3577 
2-767 
2916 

2-344 
4-417 
1-462 

37-500 

39  132 
32-642 
31110 

23-437 
21-873 
18-973 

36-900 

25-  018 

26-  489 
32-346 

42121 
35-693 
57-746 

Average,   

31-378 

2-787 

29-222 

3C616 

The  amount  of  ammonia,  acetic  acid,  and  naphtha  contained  in  the 
water  was  next  determined,  and  the  amount  of  oil  and  paraffino  in  the 
tar;  the  following  table  contains  the  results  obtained:  

Table  representing  the  per-centage  of  Ammonia,  Naphtha,  Acetic  Add,  Paraffine, 
and  Oils,  obtained  by  the  distillation  of  Peat. 


j      Ammonia.     |     Acetic  Acid. 


Locality  from  whence  obtained. 


1.  Surface  Peat 

2.  Dense  Peat 


A  mlxtnre"| 
of  equal 
parts  of 
lw)th  peats, 
'from  ML 
Lucas  Bog, 
Phillip.- 
^  town. 

3.  Light  surface  Peat,  Wood 

of  Allen  

4.  Black  compact  Peat.  do. 
f  Surface    Peat,  from 

Ticknevin, 
6.  <  Do.,  distilled  with  the 
retort  heated  to  red- 
ness, 

6.  Surface     Peat,  from 

Shannon,  ... 

7.  Dense  Peat,  do , 

Average, 


c 

I 


7. 

a 


^  O  O 


lit  &  +  £lfa 


0*302 

0-187 
0-393 

0-210 

0195 

0-404 
0-181 

0-268 


1171 


0  076 


0-  725 

1-  524 

0-814 

0-  756 

1-  567 
0-702  1  0-161 


0-206 
0-286 

0196 


0-208 
0-205 


1-037 


0191 


0111 

0-302 
0-419 

0-287 

0305 

0-299 
0-236 

0-280 


Pyroxy- 
llc 
>  Spirit, 
or 

[Naphtha 

Paraf- 
fino. 

Volatile 
OIL 

Fixed 
Oil. 

1 0-092 

0-024 

0-684 

0-469 

0171 

0-179 

0-721 

0  760 

0197 

0075 

0-571 

0565 

0-147 

0170 

1-262 

0-617 

0161 

0196 

0.816 

0-493 

0132 

0181 

0-829 

0-680 

0119 

0112 

0.647 

0-266 

0146 

0134 

0-790 

0-550 
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The  second  series  of  experiments  or  those  made  by  burning  the  turf  in  a 
blast  of  air,  that  is,  under  the  same  conditions,  except  as  to  quantity,  in 
which  Mr.  Recce  proposed  to  effect  his  object,  was  made  with  the  same 
peats  as  those  named  in  the  preceding  tables;  but  as  the  object  sought 
was  merely  to  ascertain  whether  the  action  of  the  blast  affected  the  nature 
of  the  process  of  distillation,  or  the  amount  of  products,  the  three  most 
dissimilar  in  quality  of  the  varieties  of  peat  subjected  to  distillation  in 
close  vessels  were  selected,  and  yielded  the  following  results: — 


Table  showing  the  proportion  of  Water,  Ash,  and  Gas,  obtained  by  the  distillation 

of  Peat  in  a  blast  of  air. 


Character  of  Turf,  and  locality  from  whence 
obtains!. 

Water. 

Tar. 

Ash. 

Gaa. 

Lifrht  surface  Peat  from  Wood  of  Allen, 

Dense  Peat,  Do., 

Dense  Peat,  from  the  River  Shanon,  ... 

3H;:s 

30663 
29-818 

2-510 
2-395 
2-270 

2-493 
7  226 
2-871 

03319 
59-71l> 
65*041 

The  gas  being  estimated  by  difference,  represents  only  the  proportion  of 
the  peat  which  would  pass  off  in  the  gaseous  condition.  The  real  quan- 
tity of  gas  would  be  represented  by  those  numbers,  plus  the  quantity  of 
air  blown  in. 

The  water  and  tar  obtained  in  these  experiments,  when  specially  treated, 
yielded  the  following  quantities  of  ammouia,  acetic  acid,  naphtha,  paraffine, 
and  oils  : — 


Table  representing  the  per-centage  of  Ammonia,  Acetic  Acid,  Naphtha,  Paraffine, 
and  Oils,  obtained  by  the  distillation  of  Peat  in  a  blast  of  air. 


Ammonia. 

Acetic  Acid 

Naphtha. 

Paraffine.  |  011a, 

Licrht  surface  Peat,  Wood  of  Allen, 
Dense  Peat,                  Do  ,  ... 
Dense  Peat,  from  the  River  Shannon 

Average, 

0-322 
0344 
01 94 

01 79 
0-2(!8 
01 74 

01 58 

oi.™ 

OlOG 

0 1G9  P220 
0O8G  0-946 
0119  1012 

0-287 

0-207 

01 40 

0  125  1-059 

It  will  now  be  important  to  summarise  these  results,  and  to  contrast 
them  with  each  other,  and  with  the  statements  in  the  prospectus  of  the 
company.    The  turfs  examined  contained: 

Average.  Maximum.  Minimum. 

Moisture  ...  ...        19-71  295G  1639 

Ashes  ...  ...  ...  3-43  790  199 

The  products  of  distillation,  in  close  vessels,  of  these  peats,  collected  as 
1,  charcoal;  2,  tar;  3,  watery  liquids ;  4,  gases,  may  be  thus  summarised: 

Average.  Maximum.  Minimum. 

Charcoal          ...         ...      29-222  39  132  18-973 

Tar     ...          ...          ...        2-787  4-417  1.462 

Watery  products            ...       31-378  38  127  21-819 

Gases                                  86-616  57-746  26-018 
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The  tar  and  water,  on  being  separately  examined,  yielded : 


Avera«e. 

Maximum. 

MiiiiiTiur 

Ammonia, 

... 

0-268 

0404 

0181 

Or  as 

Sulphate  of  ammonia 

.. . 

1-037 

1-567 

0-702 

Acetic  acid, 

... 

0-191 

0286 

0-076 

Or  as 

Acetate  oflimo  ... 

... 

0280 

0419 

0111 

Naphtha 

... 

01 40 

0197 

0  092 

Volatile  oils 

... 

0-790 

1-202 

0-571 

Fixed  oils 

... 

0.V.0 

0-700 

0-266 

Paraffin  e  ... 

... 

0134 

0-196 

0-024 

These  numbers  show  that  the  amount  of  products  which  can  bo  obtained 
from  a  given  weight  of  turf  vary  within  very  wide  limits,  which  depend 
upon  the  kind  of  turf,  its  comparative  state  of  dryness,  but  especially  the 
temperature  at  which  the  distillation  is  effected. 

The  results  of  the  distillations  effected  by  aid  of  a  blast  of  air,  sum- 
marised in  the  same  manner,  would  be  as  follows: 


Average.  Maximum.  Minimum. 

Watery  products            ...       20  714  32-678  29  818 

Tar     ...          ...          ..         2-392  2  510  2270 

Gases  ...          ...          ...       62-392  65-041  59  716 

Ashes                                   4-197  7226  2  493 

The  watery  products  and  tar  yielded : 

Average.  Maximum.  Minimum. 

Ammonia,        ...                    0  287  0*344  0194 
Or  as 

Sulphate  of  ammonia      ...        1110  1330  0  745 

Acetic  acid,       ...          ...        0*207  0  268  0174 

Or  as 

Acetate  of  lime  ...          ...        0  305  0  393  0  256 

Naphtha           ...          ...        0140  0.158  0  106 

Volatile  and  fixed  oils     ...         1  059  1-220  0-946 

Paruflino          ...          ...        0*125  0169  0*086 


The  average  results  of  both  series  of  experiments,  that  is,  of  distillation 
in  close  vessels,  and  in  a  blast  of  air,  may  be  thus  contrasted: 

Average  produce  from  Average  produce  from 
close  dUtill  itloa.       distillation  In  blast  air. 


Ammonia       ...          ...  0268  0  287 

Or  as 

Sulphate  of  ammonia    ...  1037  1  110 

Acetic  acid     ...          ...  0*191  0-207 

Or  as 

Acetntcof  lime             ...  0-280  0-305 

Naphtha        ...         ...  0  146  0  140 

Oils   1-340  1*059 

Paraffinc    0*134  0125 


From  the  preceding  table  we  deduce  the  very  important  result,  that  the 
difference  between  the  average  quantities  of  products  obtained  by  both 
methods  is  not  greater  than  that  which  would  be  found  between  those  of 
different  peats  distilled  in  the  same  way,  and  that  consequently  there  can 
be  no  important  difference  between  close  distillation  and  that  effected  in  a 
blast  of  air. 
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Previous  to  the  formation  of  the  Irish  Peat  Company,  Mr.  Reece  made 
a  number  of  experimental  trials  at  Newtown  Crommelin,  in  the  Co.  Antrim, 
in  a  small  furnace  capable  of  distilling  about  two  tons  of  peat  in  24  hours. 
These  experiments  were  conducted  under  the  superintendence  of  Dr. 
Hodges,  Professor  of  Agriculture  in  the  Queen's  College,  Belfast;  and 
being  made  under  what  we  might  call,  in  some  respects,  manufacturing 
conditions,  it  will  bo  important  to  contrast  the  results  with  those  obtained 
in  the  laboratory.  The  first  columns  of  the  following  table  contain  the 
mean  results  of  all  the  experiments  conducted  by  the  last  process  in  the 
laboratory  of  the  Museum  of  Irish  Industry;  the  second  contains  the 
results  obtained  by  Dr.  Hodges,  who  did  not,  however,  prepare  the  oils 
and  parafiinc  from  the  tar;  and  I  shall  add,  in  the  third  column,  the  quan- 
tities assumed  as  the  basis  of  the  compauy's  calculations  in  their  prospectus, 
and  apparently  the  results  of  Mr.  Recce's  previous  experiments: 

Profewor  Hodges'  Statement  in  Company** 

Laboratory  Experiment*.         Experiments.  Prospectus. 

i  *  >    ,  *  »     ,  *   \ 

Per  ton.      Per  ecnt      Per  ton.      Per  cent.  Per  ton.    Per  cent 

Sulphate  of  ammonia         24Vfe  lbs.  1  1 10  22?  lbs.  1  000  22 1  lbs.  l-OOO 

Acetic  ucid  (real  hydrated)    4§     „  0  207  l{  „  0  328  —  — 
Or  as 

Acetate  of  lime         ...       6*     „  0*305  —  _  nearly  15^  „  0  700 

Wood  naphtha          ...     504  oz.  0140  UlUoz.  0  232  66  3 oz.  0185 

Tar                                 53j[lbs.  2  390  99£  lbs.  4-440  —  — 

Products    (Paraffine  ...       2$    „  0125  —              —  3  lbs.  0104 

of  the  tar  (Oils          nearly  2$  gals.  0159  —              —  2$  gals.  0071 

The  turf  operated  upon  in  the  experiment  superintended  by  Dr.  Hodges 
was  a  black  unctuous  kind,  common  in  the  glens  of  Antrim,  a  cubic  yard 
of  which  weighed  about  5 J  to  6 J  cwt.  This  peat,  which  was  quite 
distinct  from  any  of  those  above  mentioned,  yielded  in  100  parts: 

Water  and  volatile  matter,  ...  70- 15 

Charcoal,  24-50 
Ashes,  ...  ...  ...  535 

100- 


If  we  take  into  account  the  difference  between  the  peats  operated  upon, 
the  different  modes  of  distillation,  and  the  different  temperatures  at  which 
the  distillation  was  effected,  we  may  consider  the  results  obtained  in  the 
Museum  of  Irish  Industry,  and  by  Dr.  Hodges,  as  substantially  the  same 
as  the  statements  pnt  forward  in  the  prospectus  of  the  Company. 

Soon  after  the  formation  of  the  Irish  Peat  Company  a  site  was  selected 
upon  which  to  erect  a  works.  The  site  selected  was  on  the  margin  of  a 
large  tract  of  bog,  situate  about  5  miles  to  the  northward  of  the  town  of 
Athy,  in  the  County  of  Kildare,  and  within  a  few  yards  of  the  Carlow 
branch  of  the  Great  Southern  and  Western  Railway.  A  small  works 
was  first  erected,  chiefly  with  a  view  to  devise  the  best  mechanical  means 
of  effecting  the  distillation,  and  a  perfect  process  of  purifying  the  different 
products.  Considerably  more  difficulty  was  encounterd  in  effecting  these 
objects  than  was  at  first  anticipated.    Many  of  the  difficulties  which  beset 
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the  employment  of  the  waste  gases  as  the  sole  source  of  heat  were 
however  overcome,  but  little  progress  was  made  in  the  puri6cation  of 
the  products.  Nevertheless,  such  was  the  faith  of  the  projectors  of  the 
scheme,  aud  of  the  directors  of  the  Company  in  its  ultimate  success,  that 
it  was  decided  to  erect  a  large  and  permanent  works,  although  the 
problem  was  very  far  from  having  been  solved  by  the  trials  mado  with  the 
small  temporary  works.  Under  such  circumstances,  therefore,  as  was  to 
be  anticipated,  the  erection  of  the  new  works  occupied  a  very  considerable 
time.  As  many  things  had  to  be  invented,  and  even  where  the  indivi- 
dual parts  were  not  new,  their  mode  of  combination  was,  the  labour  of 
months  might  be  said  to  have  occupied  years.  The  factory  may  now  be 
considered  to  be  completed,  and  it  is  our  purpose,  therefore,  to  describe 
the  arrangements  which  have  been  adopted  to  effect  the  object  in  view, 
and  the  modifications  which  have  gradually  developed  themselves  in  the 
original  plans  of  the  Company. 

As  it  would  be  impossible  to  do  justice  to  so  important  a  subject 
within  the  uarrow  limits  of  one  article,  we  purpose  dividing  the  subject 
into  two  parts,  to  the  first  of  which  we  shall  devote  the  remaiuder  of  this 
article.  As  the  basis  of  the  whole  manufacture  is  the  combustion  of  the 
peat,  and  the  condensation  of  the  tarry  and  aqueous  products,  and  the 
economization  of  the  gazcous  products,  we  shall  treat  the  latter  portion 
of  the  subject  first,  leaving  the  account  of  what  has  been  done  in  the  puri- 
fication of  the  products  to  a  subsequent  article. 

The  arrangement  for  the  combustion  of  the  peat  consists  of  four 
furnaces,  constructed  exactly  like  ordinary  high  furnaces,  and,  like  them, 
without  any  grating  of  firebars,  such  as  was  proposed  in  the  original 
patent  of  Mr.  Reecc,  and  having  each  three  tuyeres  for  conveying  the 
blast  into  the  furnace.  Each  of  these  furnaces  is  32  feet  7  inches  high  from 
the  ground  to  the  top  of  the  hopper,  the  hearth  is  3  feet  2  inches  deep,  3  feet 
wide,  and  18  inches  to  the  top  of  dam  plate,  the  tymp  is  13  iuches  high, 
and  has  2  inches  of  water  space;  the  boshes  is  7  feet  6  inches  high, 
from  the  bottom  of  crucible,  and  12  feet  wide  at  belly;  the  cone  or  body  is 
1 6  feet  high,  and  6  feet  wide  at  tunnel  head.  The  base  of  each  furnace  ex- 
ternally is  square  as  high  as  the  belly,  and  the  whole  of  the  cone  or  body  is 
covered  with  boiler  plate,  firmly  riveted.  This  mode  of  covering  the  brick- 
work is  necessary  in  order  to  prevent  leakage  of  the  products  of  distillation, 
but  there  is  no  doubt  that  its  general  adoption  in  all  iron  furnaces  would 
bind  the  furnace  together  far  better  than  the  present  system  of  iron  bars. 
We  understand  that  many  furnaces  are,  indeed,  thus  bound  in  England. 

The  top  of  the  furnace  is  completely  closed  by  a  conical  valve,  3  feet 
in  diameter,  surmounted  by  a  charging  hopper  provided  with  two  tight- 
fitting  lids.  This  hopper  is  5  feet  high  from  the  valve  opening  to  the 
lid,  aiul  8  feet  in  diameter  at  top.  Two  pipes,  1 2  inches  in  diameter,  convey 
the  products  of  distillation  into  a  hydraulic  main,  3  feet  in  diameter,  from 
whence  the  condensed  tar  and  liquid  tlow  into  a  tank,  whilo  the  gas  is 
made  to  pass  through  two  double  rows  of  upright  condenser  pipes,  12  inches 
in  diameter,  and  25  feet  high,  including  the  two.  series  of  rectangular 
boxes,  upon  which  they  are  fixed,  and  which  we  shall  desribe  presently. 
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During  the  passage  of  the  gas  through  these  pipes  an  additional  quantity 
of  tar  and  aqueous  products  are  condensed,  and  fall  into  the  rectaugular 
boxes,  which  are  all  placed  in  connection  by  connection-pipes,  and  from 
whence  they  continually  flow  into  the  tank  before  mentioned. 

From  the  condensers  the  gas  passes  through  8  scrubbers,  each  20  feet 
high,  and  placed  in  four  rows.  Each  scrubber  has  three  layers  of  stones 
resting  upon  gratings,  and  is  provided  with  a  mill  and  tumbler,  by  which 
a  dense  rain  is  made  to  fall  through  the  scrubber,  so  as  to  wash  the  gas 
and  remove  as  much  of  the  tar  and  other  condensible  products,  especially 
naphtha,  as  possible.  From  the  scrubbers  the  gas  passes  into  a  kind  of 
drum  or  main,  called  the  trunk,  25  feet  3  inches  long,  and  3  feet  8  inches 
in  diameter,  which  serves  as  a  valve,  and  whence  the  gas  is  conducted  to 
the  several  fire-beds  by  means  of  iron  pipes,  or  brick  sewers  well  lined 
with  cement. 

Plates  I.  and  II.  represent  the  plan,  elevation,  and  section  of  these 
arrangements  on  a  scale  of  one  inch  to  5  feet.  The  letters  on  both  plates 
represent  the  same  objects.  A  is  one  of  the  furnaces,  shewn  in  elevation, 
(plate  I,)  B  is  the  hopper,  the  covers  of  which,  also  marked  B,  are  shewn 
in  fig.  1,  plate  II,  with  the  two  lids  H,  provided  with  hinges  and  flanges 
which  fit  into  grooves.  Fig  2,  plate  II,  represents  a  section  of  the  furnace 
along  the  line  r,  plate  I;  a  represents  the  arrangement  of  the  tuyeres  with 
their  nozzles,  showing  the  water  spaces  and  the  plug  valves  for  allowing  the 
tuyere  openings  to  be  kept  clear,  B  is  the  hopper,  and  c  the  conical  valve 
with  its  grooved  rim.  into  which  fits  a  circular  flango  surronuding  the 
valve  opening.  The  valve  b  may  be  raised  or  lowered  by  means  of  the  rod 
and  chain  c  attached  to  the  lever  e/,  having  a  sort  of  box  on  one  end,  into 
which  tits  a  number  of  small  cast  iron  plates  forming  the  counterpoise  e. 

C,  fig.  1,  plate  II,  represents  the  platform  on  the  top  of  the  four 
furnaces,  formed  of  planks  of  wood  laid  in  the  same  plane  as  the  covers 
of  the  hoppers.  The  turf  is  elevated  to  this  platform  in  iron  waggons, 
each  of  30  cubic  feet  capacity,  by  means  of  a  water-lift,  consisting  of 
a  floor  upon  which  four  waggons  fit,  supported  by  a  frame  work  or 
cage,  with  friction  pulleys  at  the  angles,  which  work  against  four 
upright  pillars  of  wood,  which  support  a  frame  work  at  top,  haviug  a 
drum  and  brake.  The  flooring  or  cage  is  attached  to  a  chain  which 
passes  over  the  abovementioned  drum,  and  is  counterpoised  by  a 
wrought  iron  cisteru,  5  feet  square,  and  2  feet  G  inches  deep,  provided  with  a 
valve  iu  the  bottom  with  an  externally  projecting  spindle. 

The  peat  is  brought  from  the  bog  in  flat  bottom  boats  by  means  of  a 
canal,  which  terminates  in  a  kind  of  basin,  having  a  quay  a  few  yards 
wide  at  the  foot  of  the  lift.  Upon  this  quay  the  waggons  are  filled  with 
turf,  which  arc  then  rolled  in  upon  the  floor  of  the  cage,  which  is  let  down 
to  the  level  of  the  quay.  In  this  position  of  the  cage  the  counterpoise  or 
iron  cistern  is  at  top;  into  this  water  is  allowed  to  flow  from  the  tank  I, 
(tig  1,  plate  II,)  which  is  supplied  by  the  feed  pipe,  J,  in  connection  with 
a  large  pump  worked  by  a  steam  engine,  which  also  works  all  the  other 
pumps  connected  witji  the  other  arrangements  of  the  works.  When  the 
cistern  is  full  it  more  thau  counterbalances  the  cage  and  waggons,  and 
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accordingly,  on  letting  go  the  brake  the  cistern  descends,  and  by  means  of 
the  chain  passing  over  the  drum,  drags  up  the  cage  and  waggons  to  the 
level  of  the  platform,  G.  When  the  cistern  full  of  water  reaches  the 
ground,  the  projecting  pin  strikes  against  the  grouud,  by  which  the  valve 
is  lifted  and  the  water  allowed  to  flow  out. 

The  waggons  full  of  turf  thus  lifted  up  to  the  level  of  the  platform  are 
rolled  along  tram  ways  at  each  side  of  the  hoppers,  the  end  of  one  of 
which  is  marked  N,  to  the  furnace  into  which  the  turf  is  to  be  put  At 
each  side  of  the  cover  of  each  hopper  is  a  turning  table  M ;  the  waggon 
being  brought  upon  this  table,  it  is  made  to  describe  a  quarter  revolution, 
so  as  to  bring  the  end  of  the  waggon,  which  is  provided  with  a  hinge  and 
latch,  over  one  of  the  hopper  lids  11,  which  is  then  lifted,  and  the  contents 
of  the  waggon  discharged  into  the  hopper,  by  lifting  the  waggon  which 
is  attached  by  only  one  of  its  ends  to  a  truck.  Three  waggons  full  of 
turf  or  90  cubic  feet  constitute  a  charge,  that  is  to  say,  fill  the  hopper. 

During  the  operation  of  filling  the  hopper,  the  couical  valve  b  is,  of 
course,  closed,  as  it  is  represented  in  fig  2,  plate  II,  and  no  gas  or  other 
products  of  distillation  can,  escape  through  the  hopper.  As  soon, 
however,  as  the  hopper  is  filled,  the  lids  H,  fig  1,  are  closed,  the 
groove  into  which  the  lid  flange  fits  being  first  partially  filled  with  a 
mixture  of  turf  dust  and  some  of  the  blue  clay  marl  underlying  the  peat 
bog,  mixed  up  into  a  paste  with  water.  This  paste  forms  an  excellent 
lute  around  the  lid,  which  is  kept  tight  by  a  latch.  The  valve  b  (fig  2, 
plate  II.)  may  now  be  lowered  by  means  of  the  lever  a,  which,  while  the 
valve  is  up,  has  its  end  bearing  the  counterpoise  e  hooked  to  the  platform 
by  means  of  the  small  hole  which  is  seen  near  the  counterpoise;  in  this 
way  the  valve  is  kept  pressed  against  the  flange  around  the  valve  opeuing. 
As  soon  as  the  valve  is  let  dowu,  the  turf  falls  into  the  body  of  tho  fur- 
nace, whereupon  it  is  again  lifted,  and  the  hopper  may  be  recharged. 

The  only  loss  of  gas  sustained  by  the  arrangement  is  simply  the  full  of 
tho  hopper  each  time  the  furnace  receives  a  charge.  When  light  peat  is 
burned  each  charge  weighs  no  more  than  7  cwt.,  so  that  it  would  require 
about  143  charges  to  burn  50  tons,  and  286  to  burn  100  tons,  the  latter 
being  the  quantity  which  the  furnaces  were  calculated  to  burn  in  the 
twenty-four  hours.  Supposing  100  cubic  feet  of  gas  to  be  lost  by  each 
charge,  the  maximum  loss  of  gas  and  products  in  twenty-four  hours 
would  only  be  28,G00  cubic  feet.  As  the  averago  good  brown  turf  would 
weigh,  per  charge  of  <J0  cubic  feet,  about  a  half  ton,  it  would  only  take 
200  charges  in  the  24  hours.  Supposing  the  furnace  to  consume  1 00  tons 
in  that  time,  the  loss  of  gas  from  this  source  would  only  amount  to  20,000 
cubic  feet,  a  quantity  compared  to  the  total  quantity  produced  very  insigni- 
ficant indeed. 

The  mode  of  closing  down  blast  furnaces  just  described  is  perhaps  the 
most  perfect  ever  adopted,  and  is  equally  applicable  to  the  ordinary  char- 
coal, or  coke,  or  coal  high  furnaces  as  to  the  peat  furnaces  just  described. 
The  fuel,  ore,  and  flux,  may  be  introduced  into  such  a  hopper  with  tho 
greatest  facility,  and  the  whole  of  the  gases  thus  economised,  and  applied 
to  the  puddling,  refining,  &c,  of  iron.    In  this  point  of  view  alone,  and 
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without  reference  to  the  special  application  of  which  we  are  treating,  this 
method  is  of  paramount  importance  at  the  present  moment  to  the  iron 
trade  of  the  whole  world. 

As  this  method  is  but  the  last  of  a  number  of  successive  improvements 
which  have  been  effected  in  different  countries  and  by  different  persons,  it 
may  not  be  uninteresting  to  our  readers  to  trace  the  progress  of  these 
improvements. 

The  first  mode  of  economising  the  waste  gases  of  furnaces  was  that  of 
Faber  du  Faur,  who  placed  a  ring  of  flues  all  round  the  iuside  of  the  fur- 
nace, at  about  one-third  of  the  height  of  the  body  from  the  top.  These 
flues  passed  upwards  through  the  brick  work,  and  the  hot  gases  were  then 
conducted  away  by  a  descending  pipe  to  the  points  where  they  were  re- 
quired. This  method  had  the  disadvantage  of  drawing  off  not  merely  the 
waste  gases,  but  even  the  actual  flame,  so  that  a  large  portion  of  the  heat 
was  wasted ;  and  when  used  in  heating  the  blast,  or  for  similar  purposes, 
the  heat  produced  was  so  excessive  that  the  apparatus  was  often  burned 
through.  Mr.  James  Palmer  Budd,  of  Ystal-y-Fera,  in  Wales,  to  whom 
the  honour  belongs  of  having  first  attempted  to  utilize  the  waste  gases  in 
Great  Britain,  modified  the  method  of  Du  Faur,  by  tapping  the  gases  at  a 
part  only  three  feet  below  the  throat  of  the  furnace.  As  the  same  quantity 
of  the  gases  would  not  enter  flues  at  that  poiut  as  lower  dowu,  and  as  they 
would  get  mixed  with  air,  Mr.  Budd,  by  making  an  upright  flue,  25  feet 
higher  than  the  platforms  of  his  furnaces,  aud  provided  at  top  with  a  kind 
of  damper,  was  enabled  to  suck,  as  it  were,  any  quantity  of  the  hot  gases, 
and  make  them  pass  under  boilers  and  heat  the  blast,  &c.,  before  finally 
passing  off  through  a  high  chimney.  It  is  unnecessary  to  remark,  that  in 
Mr.  Budd's  arrangement  for  heating  the  hot  blast,  the  gases  were  not 
burned,  except  in  the  case  of  the  steam  boilers,  under  which  we  believe  the 
gas  was  burned;  it  was  only  the  high  temperature  at  which  they  issued 
from  the  furnace  that  was  taken  advantage  of. 

The  next  modification  worthy  of  notice  is  the  mode  in  use  at  the  Dun- 
dyvan  Works,  in  Scotland.  The  furnace  is  42  feet  high,  and  is  1 2  feet  in 
diameter  at  8  feet  from  the  top;  from  this  point  it  narrows  to  8  feet  at 
the  filling  place.  Just  below  the  point  at  which  the  narrowing  commences 
is  a  ring  of  8  flues,  4  feet  high  and  1 8  inches  in  diameter,  all  of  which 
open  into  an  annular  flue  surrounding  the  top  of  the  furnace,  from  near  the 
top  of  which  the  gas  is  conducted  away.  A  similar  plan  is  adopted  at 
Pontypool,  the  width  of  the  furnace  in  this  case,  below  the  ring  of  flues, 
being  1 3  feet,  and  narrowing  to  9  feet  6  inches. 

Another  plan,  and  one  indeed  adopted  at  a  very  early  period,  was  to 
introduce  a  cylinder  somewhat  smaller  in  diameter  than  the  throat  of  the 
furnace,  and  open  at  both  ends,  into  it,  and  having  a  projecting  flange  on 
its  upper  end,  which  rests  on  the  top  of  the  furnace.  There  was  formed 
an  annular  chamber,  in  which  the  gas  collected,  aud  into  which  the  flues 
or  ports  opened.  By  keeping  the  central  cylinder  full  of  fuel  and  ore,  a 
certain  resistance  wa3  offered  to  the  passage  of  the  gas,  which  accordingly 
passed  off  by  the  flues  in  the  inclosed  space.  This  plan,  which  was  first 
employed  on  the  Continent,  has  also  been  tried  in  Great  Britain,  and 


Digitized  by  Google 


1 854.]        Products  of  the  Destructive  Distillation  of  Peat. 


363 


among  other  places  we  believe  at  Dundyvan,  in  connection  with  tho 
system  of  flues  just  described. 

In  all  the  preceding  cases  only  a  portion  of  the  gases  was  economised, 
whilst  the  rest  escaped  into  the  air.  To  utilize  the  whole  it  would 
obviously  be  necessary  to  completely  close  the  furnace,  and  accordingly 
one  of  the  earliest  attempts  was  that  made  at  the  great  iron  works  of  Le 
Creusot,  in  France.  This  method,  which  is,  we  believe,  still  used  in  seven 
furnaces  there,  is  represented  in  fig.  1 .    C  is  a  couical  iron  cylinder,  which 


has  exactly  the  same  inclination  as  the  walls  of  the  furnace,  S,  and  there- 
fore as  it  were  a  continuation  of  it.  Just  below  the  cylinder,  C,  the  wall 
of  the  furnace  is  beveled  off  for  a  short  distance,  and  then  goes  up  parallel 
with  the  cylinder,  G,  forming  an  annular  space  exactly  like  that  described 
above.  D  is  a  double  cover,  hinged  on  at  8,  and  which  may  be  lifted  by  means 
of  the  lever,  h,  with  the  counterpoise,  g.  This  cover  has  a  flange  all  round 
it,  seen  at  d  <h  which  fits  into  an  annular  box  or  groove,  in  which  water 
or  sand  may  be  put  to  form  a  tight  joint.  The  gas,  as  it  ascends,  passes 
into  the  annular  space  around  C,  from  which  it  is  carried  off  by  the  gas 
duct,  R,  having  a  throttle  valve,  v,  for  regulating  its  supply  as  may  be 
required.  Independent  of  the  fact  that  by  this  plan  the  furnace  can  bo 
completely  closed  down,  the  cylinder,  C,  being  in  a  line  with  the  walls  of 
the  body  of  the  furnace,  S,  allows  the  charge  to  descend  with  the  same 
regularity  as  if  the  furnace  were  open ;  whilst  with  the  cylinder  before 
described,  the  materials  went  too  much  towards  the  centre,  which  is  a 
great  evil,  as  it  is  of  great  importance  to  have  a  column  of  blast  in  the 
centre  of  the  furnace,  while  the  ore  and  flux  should  lie  towards  the  sides. 

This  last  object  is  still  more  perfectly  attained  in  tho  next  modification 
of  importance  with  which  we  are  acquainted.  This  plan,  which  is  repre- 
sented in  fig.  2,  was,  we  believe,  first  adopted  by  Mr.  Levick,  of  tho  Cwm 
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Fig.  2.. 

Cclyn  Works,  near  Abergavenny,  in  Wales,  and  a  model  of  it  was  exhi- 
bited at  the  Great  Exhibition  of  185 1,  in  connection,  if  we  recollect  aright, 
with  a  model  of  a  blast  furnace  contributed  by  Mr.  John  James,  of  Blaina 
Works,  which  belong  to  Messrs.  Crutwell,  Allies,  &  Co.,  who  are  also  the 
proprietors  of  the  Cwm  Celyn  Works.  The  upper  part  of  the  body 
of  the  furnace,  for  a  distance  of  about  5  feet  below  the  mouth,  M,  is 
cylindrical.  At  the  junction  of  this  cylindrical  part  with  the  conical  body, 
S,  is  a  double  cross,  a,  formed  of  iron  bars  let  into  the  masonry ;  upon  the 
centre  of  this  cross  is  placed  the  cast  iron  cone,  A,  the  apex  of  which  is  in 
the  axis  of  the  furnace,  and  whose  base  is  about  2  feet  all  around  from  the 
wall  of  the  furnace.  Upon  the  same  cross  bars  rests  the  hollow  annular 
cast  iron  cylinder,  B,  open  at  its  lower  end,  which  diminishes  the  mouth 
of  the  furnace,  m  n,  to  the  space,  o  p.  The  lower  edge,  q  r,  of  the  inner 
wall  of  the  cylinder,  B,  is  about  l£  feet  from  the  base  of  the  cone,  A,  so 
that  an  opening  of  1 8  inches  wide  exists  all  around  the  cone  into  the  body 
of  the  furnace.  This  opening  can  be  closed  by  means  of  the  cylinder,  C, 
open  at  both  ends,  which  tits  on  the  inner  wall  of  the  cylinder,  B,  like  the 
tubes  of  a  telescope,  and  may  be  drawn  up  or  let  down  by  the  rods,  k  h. 
When  the  cylinder,  C,  is  let  down  upon  the  cone,  A,  the  furnace  is  com- 
pletely closed,  and  the  whole  of  the  gas  will  pass  off  by  the  duct,  D.  If 
in  this  case  the  internal  cylindrical  space  over  the  cone  is  filled  with  fuel, 
ore,  and  flux,  and  the  cylinder,  C,  be  lifted  to  the  level  of  the  dotted  line, 
G,  the  whole  charge  will  fall  into  the  furnace,  and  under  the  best  condi- 
tions, for  the  central  column  of  blast  will  remain  undisturbed.  Tl^e  duct, 
D,  can  be  closed,  in  case  it  may  require  closing,  by  the  damper,  d\  in  such 
case,  the  pipe,  6,  which  is  closed  by  a  cap,  admits  of  the  escape  of  the 
gases.  By  this  plau  all  the  gases  could  be  economised,  except  merely  what 
passed  off  while  the  charge  was  being  allowed  to  fall  into  the  furnace. 
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The  next  important  improvement  with  which  we  arc  acquainted  was 
that  effected  at  the  Ebbw  Vale  Works, 
near  Abergavenny,  and  is  mani- 
festly an  improvement  upon  the  plan 
followed  at  the  neighbouring  Cwm 
Celyn  Works  just  described.  This 
method  will  be  at  once  understood  by 
a  reference  to  fig.  3.  In  this  case  a 
hopper,  in  the  shape  of  an  inverted 
truncated  cone,  B,  is  fitted  into  the 
mouth  of  the  furnace,  corresponding  to 
the  internal  cylinder  in  fig.  2,  and  by 
making  the  cone  II  movable,  the  cylin- 
der, C,  in  fig.  2,  is  dispensed  with. 
When  the  cone  is  drawn  np  by  the  chain  and  lever  shown  in  the  figure, 
the  furnace  is  perfectly  closed,  and  the  whole  gas  is  forced  to  pass  off  by 
the  pipe,  C. 

Fig.  4  represents  a  modification 
of  this  plan  adopted  by  Mr.  Black- 
wall,  either  in  Derbyshire  or  South 
Staffordshire,  in  which,  however, 
there  is  no  feature  of  novelty.  A 
is  a  vent  closed  with  a  cap  upon 
the  main  gas  duct  B;  I)  is  a 
smaller  duct  leading  to  the  con- 
ducting pipe  C,  which  is  also  pro- 
vided with  a  cap  to  facilitate  clean- 
ing. 

There  ia  a  great  difference  of 
opinion  relative  to  the  economy  of 
closing  down  furnaces ;  some  assert 
that  it  is  not  so  great  as  w  as  anti- 
cipated, whilst  others  say  that  only  white  iron  can  be  made  with  closed 
furnaces.  Iuto  this  question  we  shall  not  now  enter,  but  we  may  as  well 
say  that  the  plan  shown  in  fig.  3,  and  a  model  of  which  was  exhibited  at 
the  Great  Exhibition  of  London,  already  was  in  such  successful  operation 
in  the  previous  year  (1850)  at  the  Ebbw  Vale  Company's  works,  that  out 
of  25  boilers  required  to  work  5  blowing  machines,  which  supplied  air  to 
1 1  high  furnaces,  19  were  fired  with  gas  alone. 

It  will  no  doubt  be  interesting  to  mention  hero  the  nature  of  the  gas 
generators  used  at  Ilsenburg,  in  the  Harz,  for  iron  puddling,  to  which  allu- 
sion has  already  been  made.  These  generators  arc  made  either  with  a 
round  or  square  section,  both  forms  having  been  found  equally  well  adapted 
for  the  object  required,  and  work  by  the  ordinary  draught  of  air,  no  blast 
being  used.  There  is  first  an  ash-pit,  2  feet  deep  and  2  feet  6  inches 
square.  Over  this  is  placed  a  grating  of  fire-bars,  resting  upou  two  iron 
bars  3  inches  square ;  above  the  grating  is  the  hearth,  9  inches  high.  The 
ash-pit  and  hearth  would,  in  fact,  constitnte,  if  the  fire-bars  were  removed 
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a  hearth  similar  to  that  of  an  iron  furnace.  Above  the  hearth  is  formed 
a  small  boshes,  1  foot  high,  with  its  greatest  diameter  S  feet  6  inches, 
which  again  diminishes  at  the  top  of  the  cone  or  body  to  2  feet  The 
height  of  the  body  to  the  gas  dnct  is  only  3  feet  6  inches,  and  the  gas 
duct  is  18  inches  high  and  18  inches  wide,  so  that  the  whole  height  of 
the  cone  is  only  between  5  and  6  feet. 

The  filling  of  this  small  high  furnace  takes  place  by  means  of  an  iron 
cylindrical  hopper  placed  on  top,  7  feet  9  inches  high,  and  1  foot  6  inches 
in  diameter.  This  hopper  is  closed  by  means  of  a  lid,  and  has  a  sliding 
damper  or  valve  3  feet  below  the  top.  When  this  valve  is  closed  the 
the  lid  on  the  top  may  be  opened  and  the  fuel  introduced,  so  as  to  fill  the 
three  feet  of  the  cylinder  or  hopper  above  the  valve;  the  latter  is  then 
drawn  out  like  a  damper  and  the  charge  allowed  to  fall  into  the  furnace. 
In  a  subsequent  article  I  will  return  to  this  subject  of  gas  puddling,  and 
then  have  an  opportunity  of  giving  some  details  respecting  the  cost  of  fuel, 
quantity  of  iron  puddled,  and  other  matters  which  would  now  occupy  too 
much  space. 

The  great  disadvantage  attending  all  the  methods  which  we  j  have 
described,  with  the  exception  of  that  used  at  llseuburg,  is,  that  every 
time  that  a  charge  is  introduced  into  the  furnace,  thcro  is  a  momen- 
tary diminution  of  the  quantity  of  gas  passing  into  the  respective  flame 
beds,  owing  to  the  top  of  the  furnace  being  opened.  This  is  not 
of  so  much  consequence  in  iron  furnaces  worked  with  coke,  where  the 
charges  arc  larger  and  are  not,  comparatively  speaking,  very  frequent; 
but  it  is  very  different  in  the  case  of  a  peat  works  like  that  which  we  are 
describing,  for  peat  is  so  bulky,  that  even  with  a  large  hopper  each  charge 
is  very  small,  and  then  the  waste  gases  should  be  so  fully  economized  that 
even  the  momentary  diminution  of  the  regular  flow  of  gas  would  produce 
serious  inconvenience.  Hence  the  necessity,  not  alone  of  closing  the  fur- 
nace itself,  but  also  of  closing  the  hopper  in  the  manner  described.  In  this 
alone  it  differs  from  the  system  at  Ebbw  Vale,  upon  which  it  is  evidently 
an  improvement,  but  though  slight  yet  in  our  opinion  an  important  one. 

We  shall  now  return  to  the  description  of  the  arrangement  of  the  Peat 
Works,  which  we  broke  off  in  order  to  shew  what  had  been  done  in  other 
places  towards  effecting  the  shutting  down  of  iron  furnaces. 

The  air  blown  in  by  the  tuyeres  a  a,  comes  in  contact  with  incandescent 
charcoal  on  the  hearth,  a  combination  ensues,  the  oxygen  of  the  former,  in 
presence  of  an  excess  of  carbon,  is  resolved  iuto  carlxmic  oxide,  which,  in 
an  intensely  heated  state,  passes  up  with  four  times  its  volume  of  similarly 
heated  nitrogen,  the  residue  of  the  air  after  the  abstraction  of  the  oxygen, 
through  the  body  of  the  furnace,  nntil  it  meets  with  the  fresh  charge  of  peat, 
which  it  heats  sufficiently  to  allow  of  complete  distillation  taking  place. 
The  results  of  this  distillation  arc :  water  containing,  as  already  several 
times  remarked,  ammonia,  naphtha,  &c.;  tar,  anil  gas,  consisting  chiefly 
of  carbo-hydrogen.  From  the  high  heat  of  the  ascending  gases,  the  tar 
and  aqueous  products  are  produced  in  the  state  of  vapour,  and  are  carried 
along  with  the  gas,  and  conveyed  away  by  the  outlet  pipes  C,  of  which 
there  are  two  to  each  furnace  ;  these  pipes  issue  from  near  the  top  of  the 
furnace,  and  consist  of  a  short  ascending  branch  and  a  long  descending  one, 
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the  angle  where  they  meet  being  provided  with  a  hand-hole  for  cleaning 
ont,  which  can  be  secured  by  a  dog  and  screw.  The  long  arm  enters 
the  hydraulic  main  D,  shown  in  section  in  plate  I.,  which  is  kept  half  full 
of  liquid,  below  the  surface  of  which  each  ontlct  pipe  dips,  and  thus 
isolates  ench  furnace,  in  the  same  manner  that  the  outlet  pipes  from  gas 
retorts  dip  in  the  corresi»oiiding  hydraulic  main.  The  hydraulic  main 
consists,  first,  of  the  great  main  running  along  the  frout  of  the  four  furnaces, 
and  marked  D ;  secondly,  of  a  cross  piece,  E,  which  connects  it  with  another 
short  one,  F,  (shown  in  sectiou  in  plate  I.)  The  long  main  D,  aud  the 
short  one  F,  arc  closed  at  the  ends  with  plates  of  iron,  which  can  bo 
removed  whenever  the  main  requires  to  be  cleaned  out.  Overflow  pipes 
screwed  to  those  plates  serve  to  convey  away  all  the  tar  and  liquid  which 
come  into  the  main  and  rise  above  the  progicr  level  iu  it ;  the  tar  and 
liquid  flow  into  a  large  tank  not  marked  upon  the  plan,  but  whoso  place 
is  indicated  by  the  letter  Y  in  plate  II.  fig.  1. 

Four  ascending  pipes  convey  the  gas  and  non-condensed  products  from 
the  main  into  the  condensers;  each  of  these  pipes  is  provided  with  a 
valve,  W.  As  was  already  stated,  there  are  two  distinct  scries  of  con- 
densers— each  scries  consisting  of  eighteen  rectangular  boxes,  shown  in 
section  at  U,  fig.  3,  plate  II.  Upon  the  top  of  each  of  these  boxes  are 
placed  four  upright  pipes,  shown  in  plan  and  fig.  1,  plate  II.  at  0.  Where 
these  boxes  are  placed,  as  represented  in  the  figures,  the  pi|>c8  of  each  series 
constitute  two  rows.  The  adjoining  pipes  in  each  row,  belonging  to  dif- 
ferent boxes,  are  connected  by  the  breeches  piece,  t,  which  has  two  openings 
in  the  top,  closed  by  caps  and  dogs  and  screws,  P.  The  gas  passing 
through  the  valve  W,  is  thus  enabled  to  pass  up  one  pipe  iu  a  row,  down 
the  next  into  the  first  rectangular  box,  thence  up  the  next,  and  by 
means  of  the  breeches  pipe  into  the  next  condenser  pipe  and  box,  aud  so  on. 

The  rectangular  boxes  aro  of  peculiar  construction,  they  are  divided 
into  two  compartments  by  the  diaphragm  /,  (fig.  3,  plate  II.)  which  docs 
not,  however,  go  to  tho  bottom,  and  thus  leaves  a  moans  of  communication 
between  the  two  compartments.  The  four  pipes  ojien  into  one  compart- 
ment, while  the  other  compartment  has  a  sort  of  semi-circular  opening,  U, 
in  one  of  its  sides.  By  keeping  these  boxes  half  full  of  water,  that  is 
nearly  to  the  level  of  the  opening  II,  the  side  chamber  is  isolated,  and  the 
gas  passing  into  it  cannot,  unless  the  pressure  Imj  so  great  as  to  drive  out 
all  the  water  through  V,  escape  except  through  the  series  of  pipes,  while  the 
water  aud  tar  continually  being  condensed  iu  the  pipes  fall  into  the  boxes, 
and  the  latter  gradually  makes  its  way  under  the  diaphragm  into  the 
outer  chamber,  from  which  it  is  removed  from  time  to  time  by  the  opening 
U.  All  the  boxes  in  a  row  arc  put  in  connection  by  meaus  of  short 
connection  pipes  near  their  bottoms,  so  as  to  maintain  the  same  level  in 
all.  The  liquid  products  continually  coming  into  those  boxes  would  very 
soon  fill  them  above  the  proper  level,  miless  some  means  were  provided 
for  carrying  the  excess  away.  This  is  done  by  making  the  connection 
between  the  end  box  with  the  tank  Y  by  means  of  a  syphon  pipe,  the  bend 
of  which  corresponds  with  the  proper  level  of  liquid  in  the  condenser  boxes. 

In  order  that  the  condenser  pq>cs  should  never  get  too  hot,  a  pipe, 
K,  in  connection  with  the  cistern  I,  is  carried  along  the  top  between  the 
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two  ruws  of  condensers,  to  each  set  of  which  it  sends  oat  an  arm  L,  pierced 
with  small  holes,  which  allows  a  fine  rain  to  fall  on  the  tops  of  the 
pipes  and  trickle  down  the  sides,  and  thus  cool  them  effectually. 

Notwithstanding  the  enormous  cooling  surface  afforded  by  the  double 
line  of  condensers,  a  certain  qnautity  of  the  tar  and  ammonia,  and  the 
greater  part  of  the  naphtha,  still  remains  uncondensed,  or  are  carried 
forward  mechanically  by  the  force  of  the  blast.  It  has  hence  been 
found  necessary  to  pass  the  gas  through  the  scrubbers  Q,  of  which  there 
are  eight,  placed  iu  four  rows,  corresponding  to  the  four  rows  of  con- 
denser pipes.  Each  scrubber  consists  of  a  wrought  iron  cylinder  4  feet  6 
inches  in  diameter,  and  20  feet  high,  closed  at  both  ends,  and  having  three 
gratings,  upon  each  of  which  is  placed  a  layer  of  stoues,  shown  at  jt 
(lig.  4,  plate  II.)  The  gas  enters  at  m,  and  passes  up  through  the 
layers  of  stones,  while  at  the  same  time  the  mill,  k,  supplied  with  water 
from  an  inch  pipe  supplied  from  the  pipe  K,  or  by  the  tumbler  /,  pro- 
duces a  dense  rain  by  its  revolution,  which  percolates  through  the 
stones,  and  thus  completely  washes  the  gas  in  its  passage  upwards. 
The  water  carrying  with  it  the  tar  held  in  mechanical  suspension  by 
the  gas,  and  holding  iu  solution  a  large  portion  of  the  naphtha  produced 
from  the  turf,  after  passing  through  the  lower  layer  of  stoues,  flows  off,  by 
means  of  a  pipe,  into  one  of  a  series  of  tanks,  not  shown  on  the  plan,  but 
whose  place  is  marked  Z.  The  gas  passes  from  the  tops  of  the  first  scrub- 
bers, by  mcaus  of  pipes,  into  the  bottoms  of  the  second  row  of  scrubbers, 
where  it  is  still  further  washed,  and  thence  passes  by  the  pipes,  It,  into  a 
sort  of  gas-holder,  or  rather  valve,  S,  consisting  of  a  wrought  iron  cylinder 
25  feet  3  inches  long,  and  3  feet  8  inches  in  diameter,  and  kept  full  of  water 
to  the  level  of  the  dotted  line  at  S  in  plate  I.  By  means  of  the  valves,  W, 
in  the  conducting  pipes  from  the  main,  F,  and  the  dip  of  the  pipe,  R,  into 
the  water  of  the  gas-holder  or  trunk,  S,  each  row  of  condensers  and  each 
pair  of  scrubbers  may  be  isolated,  and  the  gas  shut  off  from  them  when- 
ever they  may  require  cleaning. 

As  the  whole  of  the  water  which  is  made  to  fall  through  the  scrubbers 
must  be  distilled  in  order  to  obtain  the  ammonia  and  naphtha  which  it 
washes  out  of  the  gas,  it  is  sometimes  found  desirable  to  make  the  same 
water  serve  two  or  three  times  for  washing  the  gas.  This  is  effected  by 
placing  the  barrels,  T  T,  on  the  tops  of  the  scrubbers,  Q  Q,  and  pumping 
into  them  from  time  to  time  a  portion  of  the  liquor  from  the  tanks,  Z,  (fig.  1, 
plate  II.,)  into  which  flows,  as  we  have  just  observed,  the  water  from  the 
bottom  of  the  scrubbers.  Each  barrel,  T,  supplies  this  liquor  to  four 
scrubbers,  by  means  of  four  inch  pipes,  seen  ou  the  plan,  fig.  1 ,  plate  1 1. 
By  this  means  fresh  water,  or  that  which  has  served  before,  may  bo  used 
for  washing  the  gas,  or  both  may  be  used  together.  1  he  tar  of  the  peat 
being  solid,  the  layers  of  stones  are  sometimes  liable  to  get  clogged  with 
it;  to  prevent  this  occurring,  each  set  of  scrubbers  has  such  a  disposition 
of  pipes  that  steam  may  be  admitted  into  the  scrubbers  so  as  to  melt  the 
tar.    This  operatiou  is  usually  repeated  ouce  a  day. 

From  the  gas  main,  S,  the  gas,  now  freed  from  nearly  all  condensable 
products,  passes  off  by  the  main  gas  duct,  X,  from  which,  by  means  of 
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branches,  it  is  conducted  to  the  several  flame  beds,  where  it  is  burned. 
As  the  arrangements  for  the  combustion  of  the  gases  are  intimately  con- 
nected with  the  dispositions  for  the  distillation  of  the  tar,  and  the  subse- 
quent processes  of  purification,  we  shall  have  an  opportunity  of  explaining 
them  in  full  in  our  next  article. 

Having  thus  described  the  mode  of  economising  the  waste  gases,  the 
next  question  to  be  considered  is  their  composition,  and  the  quantity  of 
them  which  can  be  obtained  from  a  given  weight  of  peat  This  is  an 
important  part  of  the  subject,  and  would  require  much  more  space  to  dis- 
cuss than  we  have  at  our  disposal  in  the  present  nnmber,  and  we  mnst 
accordingly  postpone  entering  upon  it  until  the  next  number.  This  course 
will  be  attended  with  some  advantage,  because,  as  the  nature  and  quantity 
of  the  gases  produced  are  in  close  relation  with  the  production  of  the  other 
products  of  distillation,  they  can  be  better  studied  together  thau  separately. 


Art  II. —  On  Jenningys  Patented  Process  for  Improving  the  quality  of 

Flax  Fibre, 

The  usual  flax  patents  brought  of  late  before  the  public,  have  been  of 
that  class  which  require  that  the  operations  for  freeing  the  fibre  from  the 
foreign  matters  enveloping  it,  should  begin  with  the  flax  straw,  the  manu- 
facturer being,  however,  compelled  to  carry  on  those  operations  near  the 
place  of  its  growth,  as  carriage  is  a  very  important  item  of  expense  in  an 
article  not  worth  more  in  this  country,  generally,  than  from  £3  to  £4  per 
ton,  and  often  less. 

Many  of  these  processes  yield  a  very  superior  fibre,  but  immense  quan- 
tities of  a  low  quality  fibre,  indeed,  we  might  say  the  chief  part  of  our 
supply  of  flax,  comes  from  countries  where'  these  improved  processes  for 
the  preparation  of  the  fibre  are  not  likely  to  come  into  general  operation 
for  a  long  time.  Any  process,  then,  which  would  enable  us  to  improve 
the  quality  of  these  low  fibres  after  they  come  into  the  market,  would, 
undoubtedly,  be  of  great  importance  to  the  linen  trade.  Now,  the  patent 
plan  of  Mr.  Francis  M.  Jenuings,  of  Cork,  is  applicable  to  the  fibre  as  it 
comes  into  the  markets  of  Belfast,  &c,  or  as  it  comes  from  Russia,  Holland, 
Belgium,  France,  &c.,  so  that  any  locality  where  flax  mills  are  situated, 
or  a  fair  supply  of  average  water  can  be  obtained,  is  a  suitable  place  to 
commence  working,  and  instead  of  having  to  operate  upon  a  material 
worth  abont  £4  per  ton,  we  begin  on  what  is  worth  from  £30  to  £100, 
or  even  more,  per  ton,  and  of  which  the  supply  is  almost  unlimited. 

The  process  is  very  simple,  and  consists  in  throwing  down  upon  the 
flax  a  small  quantity  of  oil,  say  about  half  an  ounce  to  the  pound  of  flax; 
this  is  done  by  boiling  the  flax  in  an  alkaline  soap  ley,  washing  with 
water,  and  then  boiling  it  in  water  slightly  acidulated  with  some  acid,  for 
which  purpose  acetic  acid  is,  perhaps,  the  most  suitable,  from  its  exerting 
no  injurious  action  upon  vegetable  fibre.  The  acid  decomposes  the  soap, 
the  fatty  constituent  of  which  is  left  in  the  fibre,  or,  perhaps,  a  mixture  of 
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an  acid  soap  and  a  small  portion  of  free  oil.  These  enter  into  and  through 
every  part  of  the  fibre.  After  this  treatment  it  is  washed,  and  is  then 
found  to  bo  soft  and  silky,  its  spinning  quality  being  thereby  much  im- 
proved, and  its  value  being  very  considerably  increased;  and,  whilst  the 
fibre  is  not  weakened,  this  process  gives  to  it  what  is  known  in  the  trade 
as  44  nature.**  The  improvement  in  quality  may  be  estimated  at  from  £8 
to  £10  per  ton,  and  is  capable  of  being  made,  with  ease,  probably  double 
Flax  submitted  to  this  treatment  sustains  a  slight  loss,  varying  accord- 
ing to  the  extent  to  which  the  process  is  carried,  but  this  is  more  than 
compensated  for  by  the  increased  value  communicated,  to  say  nothing  of 
the  many  other  advantages  obtained,  among  which  we  may  mention: — 
1,  greater  facility  of  bleaching,  owing  to  the  cleansing  which  the  fibre 
receives  when  in  the  state  of  flax,  by  every  part  being  so  easily  and  readily 
accessible  to  the  soapy  solution;  2,  less  loss  of  weight  in  bleaching,  the 
after  processes  of  the  bleacher  iu  beetling,  &c.  being  at  the  same  time 
much  diminished;  3,  less  loss  in  preparing  the  thread  or  war])  for  the 
weaver.  But  even  setting  aside  these  latter  advantages,  which  are, 
nevertheless,  of  the  greatest  importance  to  those  who  carry  on  the  different 
operations  of  weaving  and  bleaching,  the  improvement  in  value  effected  is 
sufficient  to  recommend  the  process  to  the  notice  of  flax  spinners.  The 
following  letter  from  the  Messrs.  Marshall,  the  great  flax  spinners  of 
Leeds,  to  the  Flax  Improvement  Society  of  Ireland,  gives  some  interesting 
details  relative  to  this  increase  of  value. 

Leeds,  Jan.  12,  1834. 

44  Dear  Sir, — Wc  have  sent  off  to  your  address  a  small  package  of  samples  of 
flax  which  Mr.  Jennings  asked  us  to  send,  in  order  that  the  Belfast  spinners 
might  see  the  results  of  his  process  on  different  qualities  of  flax,  in  the  hope  that 
sonic  of  them  may  take  out  licences,  which  wc  should  be  willing  to  grant  on 
moderate  terms.  The  exj^ense  of  stccping-vats,  &c,  would  be  small.  The 
improvement  of  quality  is  considerable,  and  the  strength  is  not  apparently  reduced. 

44  I  remaiu  yours  truly, 

44  James  Mac  Adam,  jnn.,  Esq."  44  Arthur  Marshall. 

44  Samples  of  Hax  fibre  re-steeped  on  Mr.  Jcnning's  patent  plan.  Five  strides 
of  each,  re  steeped  and  not  re-stccped,  viz. : — 


Dutch.— y  Quality  before  steeping,  J 
„      jy     Do.    after      do.  ) 
Dutch.— y   Quality  before  steeping, 


Da    after  do. 


! 


2 

"  IV. 

o 

Irish.  > —  y   Quality  before  steeping,  ^ 

•>  /* 
Do.    after      do  ) 


Loan  In  »twjilng, 

lb*.  l»cr  cwt. 


0  9  lbs. 


U  3  lbs. 


1-3  lbs. 


IV. 

Irish  —  IX.  Quality  Wforc  steeping,   >  ,  0  „ 

„      VII.    Do.    after      do.       /     -  18 

44  Of  the  y  and  y  Dutch  we  have  steeped  some  quantity,  and  find  the  value 
improved  £11  to  £12  per  ton.    The  y  Irish  ia  improved  £11  per  ton,  and  the 
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IX.  Irish  £11  per  ton.  This  increased  value  is  after  we  have  deducted  the  loss  in 
re-steeping,  but  not  including  the  cost  of  steeping,  which  is  about  4*.  per  cwt. 
We  have  tested  the  strength  of  the  flax,  and  find  it  as  follows  :— 

^  Dutch.     £  Irtah.       IX.  Iriih. 

Before  Stcepiug,  ...  '  273  23C  192 
After       do.  ...     271  23G±  2U 

•'The  size  of  strick  we  test  is  twenty  inches  long,  and  a  quarter  ounce 
weight,  and  the  al>ove  arc  the  averages  of  four  testings  of  each  sort.  We  have 
also  tested  the  yarn  and  thread  made  from  the  steeped  material,  and  find  the 
strength  as  good  as  the  same  sizes  made  from  unstecped  flax." 

This  Finn  now  manufactures,  according  to  this  process,  eleven  tons  per 
week,  and  are  now  adding  to  their  arrangements,  so  as  to  manufacture 
double  that  quantity.  They  have  been  working  it  for  over  eighteen 
months,  a  time  amply  sullicicnt  to  test  its  practical  value.  To  those  flax 
manufacturers  who  export  much  thread,  the  process  is  specially  important, 
as  it  would  enable  them  to  give  to  Dutch  flax  the  well-known  golden 
yellow  Courtrai  color.  It  is  also  worth  mentioning,  that  without  weaken- 
ing its  strength,  Italian  hemp  put  through  this  process  after  hackling, 
cannot  be  distinguished  from  almost  the  finest  flax. 

This  process  is  patented  through  all  the  European  flax  producing  states 
of  the  Contineut,  and  is  certaiuly  well  worth  the  attention  of  those  in  the 
trade. 


Art.  Ill— On  the  Incrustation  of  Steam  Boilers,    By  M.  Couste. 

In  the  Annales  des  Mines  for  the  present  year  is  an  interesting  paper  by 
M.  Couste  on  the  incrustations  of  steam  boilers,  and  the  methods  for  pre- 
venting their  formation.  11c  commences  by  pointing  out  that  the  preven- 
tion of  incrustations,  if  realized,  would  produce  a  better  preservation  of  the 
boilers,  greater  security  against  explosions,  and  considerable  economy  in 
fuel.  For  steam  vessels  it  would  be  attended  with  an  increase  of  available 
space  for  cargo,  and  the  use  of  steam  at  high  pressure. 

He  then  presents  the  results  of  his  investigations  on  the  nature  of 
deposits,  and  the  circumstances  connected  with  their  formation,  whether  in 
boilers  fed  with  salt  or  fresh  water. 

M.  Couste  suggests  four  methods  for  preventing  incrustations.  The  first 
is,  in  fact,  the  well-known  method,  which  consists  in  extracting  from  the 
boiler,  either  at  intermittent  periods,  or  in  a  continuous  manner,  a  certain 
quantity  of  water  saturated  with  solid  matter.  He  thinks  this  process  im- 
perfect for  low-pressure  engines,  and  quite  useless  for  those  at  higl^-pres- 
sure.  He  proj>oses,  however,  to  make  some  fnrthcr  improvements  in  it,  as 
,  the  greater  number  of  marine  steam  engines  work  at  low  pressure,  and  may 
thus  be  in  some  measure  benefitted. 

The  second  of  the  methods  described  is  called  by  M.  Couste,  alimentation 
nonhydrujuey  and  requires  the  use  of  Hall's  condensers.  The  principal 
objection  to  this  method  is  the  existence  of  a  counter- pressure  in  the 
cylinder  during  too  considerable  a  part  of  the  stroke  of  the  piston.  By 


Digitized  by  Google 


372 


Journal  of  Industrial  Progress. 


[Dbc. 


calculation  he  finds  that  from  abont  25  to  30  per  cent  of  force  is  lost  in  a 
low-pressure  engine. 

The  third  method  consists  iu  continually  employing  the  same  water  for 
condensing  the  steam,  and  of  coarse  requires  that  this  water  must  conti- 
nually pass  through  a  refrigerating  process. 

The  fourth  method,  which  belougs  entirely  to  M.  Couste,  consists  in 
feeding  the  boiler  with  water  heated  to  a  very  high  temperature  (at  least 
318  Fahrenheit)  before  being  introduced  into  the  boiler.  This  process 
has  the  effect  of  completely  precipitating  all  the  calcareous  salts  held  in 
solution  by  the  water. 

The  process  requires  a  special  heating  apparatus,  and  a  filter  for  sepa- 
rating the  precipitate.  The  author  remarks  that  the  filtering  which  is 
necessary  fur  engines  at  ordinary  or  low  pressure,  or  for  high-pressure 
engines  working  occasionally,  might  he  dispensed  with  for  marine  high- 
pressure  boilers,  because  the  salts  precipitated  in  the  heater  cannot  again 
dissolve  in  the  boiler,  and  consequently  cannot  crystallize,  but  will  only 
form  a  muddy  deposit  instead  of  a  fixed  incrustation. 

Finally,  in  comparing  these  different  methods,  M.  Couste  thinks  the  last 
should  be  preferred  for  navigation,  whether  in  salt  or  fresh  water,  and 
exclusively  employed  for  locomotives;  while  the  third  more  cumbrous 
method  could  be  advantageously  used  for  land  engines  under  certain  locally 
favourable  conditions. 

In  order  to  accurately  estimate  the  value  of  keeping  the  surfaces  of 
boilers  clean  and  free  from  incrustation,  M.  Couste  has  mathematically 
investigated  the  loss  of  heat  which  takes  place  in  causing  the  water  in  an 
incrusted  boiler  to  arrive  at  a  given  temperature,  lie  does  this  by  com- 
paring two  boilers  of  the  same  shape  and  dimensions,  placed  under  pre" 
cisely  the  same  conditions,  except  that  one  is  covered  with  a  calcareous 
incrustation  all  over  its  heated  surface,  while  the  other  was  free  from 
deposit,  and  covered  only  with  a  thin  coat  of  rust.  They  are  supposed  to 
be  so  managed  as  to  produce  equal  quantities  of  steam  in  equal  times.  It 
follows  that  the  heat  of  the  fire  under  the  incrusted  boiler  must  be  increased, 
hence  a  great  loss  of  heat  by  the  rarefied  air  and  gas  escaping  through 
the  chimney,  and  by  the  external  radiation  from  the  furnace.  The  first 
of  these  causes  of  loss  is  of  course  the  most  considerable,  and  it  is  it 
alone  that  the  author  has  sought  to  estimate.  This  he  does  by  the  aid  of 
some  hypotheses,  which  enable  him  to  establish  his  fundamental  equations. 
From  these  he  finally  deduces  the  formula : 


where  TT  represents  the  loss  of  heat  in  the  incrusted  boiler  due  to  tho 
causes  mentioned,  P  the  loss  in  the  non-iucrusted  boiler,  s  the  thickness  of 
the  calcareous  crust,  and 


£  =  V(l  +2M.) 
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in  which  E  is  the  coefficient  of  conductivity  of  the  boiler  plates,  K'  of  the 
calcareous  crust,  b  the  temperature  of  the  water  in  the  boilers,  A  the  mean 
temperature  of  the  heated  surface  of  the  non-incrusted  boiler,  e  the  thick- 
ness of  the  boiler  plates,  q  the  thickness  of  the  coating  of  rust,  and  y  its 
coefficient  of  conductivity. 

By  the  aid  of  these  formula)  the  loss  of  heat  occasioned  by  incrustation 
in  steam  boilers  covered  with  deposits  not  exceeding  two  tenths  of  an  inch 
in  thickness,  is  calculated  to  amount  to  40  or  50  per  cent 

That  a  considerable  loss  must  be  produced  by  boiler  incrustations  is 
thns  proved,  but  it  seems  to  be  somewhat  exaggerated.  One  result  of 
these  calculations  seems,  however,  to  be  well  established,  namely,  that  the 
consumption  of  fuel  increases  rapidly  with  every  increase  in  the  thickness 
of  incrustation. 

M.  Couste  makes  highly  interesting  remarks  on  the  nature  and  forma- 
tion of  the  deposits.  He  distinguishes  the  deposits  of  marine  boilers  from 
those  fed  with  fresh  water.  The  former  consist  chiefly  of  sulphate  of  lime, 
and  contain  not  a  trace  of  carbonate  of  lime,  while  the  latter  are  formed 
both  of  sulphate  and  carbonate  in  proportions  varying  with  the  localities. 

He  also  distinguishes  deposits  which  are  merely  mnddy,  or  formed  of 
matters  suspended  but  not  dissolved  in  the  water,  and  which  are  formed  of 
magnesia,  oxide  of  iron,  silica,  &c,  from  the  crystalliue  deposits  which 
commence  to  form  when,  during  the  progress  of  evaporation,  the  water 
has  arrived  at  a  state  of  saturation  with  respect  to  the  salts  forming  the 
deposits. 

An  important  fact  resulting  from  M.  Couste's  observations  is,  that  the 
state  of  saturation  is  brought  about  the  sooner  the  water  attains  to  a  high 
temperature ;  that  is  to  say,  that  the  solubility  of  the  sulphate  and  car- 
bonate of  lime  diminishes  in  a  rapid  proportion  as  soon  as  the  temperature 
rises  above  the  boiling  point.  Between  this  and  the  freezing  point,  the 
former  of  these  salts  has  for  temperature  of  maximum  solubility  95°  Fahr., 
and  at  212°  its  solubility  is  not  much  greater  than  at  32°.  Hitherto  the 
law  of  its  solubility  beyond  the  boiling  point  has  not  been  examined;  and 
M.  Couste  is  perhaps  the  first  person  who  has  shown  that  at  temperatures 
somewhere  about  320°,  which  corresponds  to  a  steam  pressure  of  four  or 
five  atmospheres,  the  solubility  is  almost  destroyed.  Upon  this  fact  is 
founded  the  principal  method  proposed  by  M.  Couste  for  remedying  the 
formation  of  incrustations. 

He  also  explains  by  this  circumstance  the  difficulties  which  have  hitherto 
interfered  with  the  use  of  high-pressure  engines  on  board  sea-going  vessels. 
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Art.  IV. — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Chemical  Manufactures,  $c.%  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  Arts. 

MINING,  METALLURGY,  ETC. 

On  the  formation  of  Bran  by  Galvanic  Agency. — Copper  is  more  electro- 
negative than  zinc,  and  separates  more  easily  from  its  solutions  than  a  metal  less 
negative.  If  then  in  order  to  obtain  a  deposit  of  brass  by  galvanic  means,  we 
employ  a  solution  containing  the  two  component  metals  copper  ami  zinc  in  the 
proportions  in  which  they  would  form  brass,  there  will  only  be  produced  by  the 
action  of  the  Imttcry  a  deposit  of  real  copjjer ;  thu  zinc,  more  difficult  of  reduc- 
tion, remains  in  solution.  What  must  Ixj  done  then  to  obtain  a  simultaneous 
precipitate  of  the  two  metals  in  the  proportions  required,  is  either  to  retard  the 
precipitation  of  the  copper,  or  to  aceclcratc  that  of  the  zinc.  This  may  be 
effected  by  forming  the  Wh  with  a  great  excess  of  zinc  and  very  little  copper. 

Dr.  Hccrcn  gives  the  following  projiortions  as  having  perfectly  succeeded  :— 

There  are  to  be  taken  of  Sulpliate  of  Copper      ...       I  part. 

Warm  water    ...  ...       4  „ 

And  then    Sulphate  of  zinc  ..  8  ,, 

Warm  water    ...  ...  IC,  „ 

Cyanide  of  potassium  ...  18  „ 

Warm  water    ...  ...  36*  „ 

Each  salt  is  dissolved  in  its  prescrilicd  quantity  of  water,  and  the  solutions  are 
then  mixed ;  thereupon  a  preeipitatc  is  thrown  down,  which  is  cither  dissolved  by 
agitation  alone,  or  by  the  addition  of  a  little  cyanide  of  potassium ;  indeed  it  does 
not  niueh  matter  if  the  solution  l>e  a  little  troubled.  After  the  addition  of  250 
parts  of  distilled  wnter,  it  is  subjected  to  the  action  of  two  Bunsen  elements 
charged  with  concentrated  nitric  acid  mixed  with  one-tenth  of  oil  of  vitriol.  The 
bath  is  to  be  heated  to  ebullition,  and  is  introduced  into  a  glass  with  a  foot,  in 
whieh  the  two  electrodes  pro  plunged.  The  object  to  be  covered  is  suspended 
from  the  positive  jkjIc,  whilst  a  plate  of  brass  is  attached  to  the  negative  pole. 
The  two  metallic  pieces  may  l»o  placed  very  near. 

The  deposit  is  rapidly  formed  if  the  bath  be  very  hot;  after  a  few  minutes  there 
is  produced  a  layer  of  hrass,  the  thickness  of  which  augments  rapidly. 

Deposits  of  brass  have  been  obtained  in  this  way  on  copper,  zinc,  brass,  and 
Britannia  metal ;  these  metals  were  previously  well  pickled.  Iron  may,  probably, 
also  l>c  coated  in  this  way;  but  cast  iron  is  but  ill  adapted  for  this  operation. — 
Mittheilun/jen  des  //annuo.  Gewerbevereins,  through  bulletin  de  la  Societe  (/En- 
couragement, No.  10,  August,  1S">4. 

Brian  it  process  of  Electro -Gilding. — This  process,  verified  by  M.  Jacoby,  was 
made  by  him  the  object  of  a  very  favourable  report  to  the  Academy  of  Sciences  of 
St.  Petersburg.  It  consists  in  the  substitution  of  the  oxide  of  gold  for  the  chlo- 
ride of  gold,  and  in  the  employment  of  a  very  feeble  current  engendered  by  an 
element  of  Daniell.    The  following  arc  the  details  of  the  process : — 

52  grammes*  of  gold  are  to  Ijc  dissolved  in  nitro-muriatie  acid,  and  the  solution 
evaporated,  in  order  to  obtain  the  chloride  of  gold  dry  and  with  as  little  acid  as  pos- 
sible This  chloride  is  then  dissolved  in  "»  kilogratnmest  of  hot  water,  and  UK) 
grammes  of  well-sifted  magnesia  added  and  allowed  to  digest  at  a  moderate  tem- 
perature. The  oxide  of  gold  which  is  separated  is  found  in  combination  with 
magnesia.  This  deposit,  well  washed,  is  then  treated  with  water  acidulated  with 
nitric  acid  in  the  proportion  of  87n  grammes  of  acid  to  5  kilogrammes  of  water; 
by  its  contact  with  this  liquid  the  dejiosit  cedes  the  magnesia,  and  is  then  simply 
hydrated  oxide  of  gold,  which  is  then  to  be  washed  on  a  filter  until  the  washing 
water  no  longer  colours  litmus  paper. 

•  1  gramme  —  15  483  grains  t  1  kilogramme  =  2-202  lbs. 
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It  is  with  the  oxide  of  gold  that  M.  Briant  proposes  to  form  his  bath;  be 
takes  of 

Yellow  prussiatc  of  potash    ...  ...         ...       500  grammes 

Caustic  potash        ...  .  ...  ...       120  „ 

Water  5  kilogrammes 

and  having  dissolved  them,  the  oxide  of  gold  with  its  filter  is  added,  and  the 
whole  tailed  during  20  minutes.  The  oxide  of  gold  dissolves,  and  there  is  formed 
at  the  same  time  a  precipitate  of  scsqui-oxidc  of  iron.  It  is  allowed  to  cool,  aud 
is  then  filtered,  by  which  a  yellow  liquid  lit  for  use  is  obtained.  The  objects 
to  be  pit  should  be  well  cleaned,  and  attached  to  the  zinc  pole  of  an  clement  of 
Danicll,  while  the  upper  pole  is  connected  with  a  platinum  plate. 

The  gibliug  may  l>c  effected  in  a  warm  or  cold  solution  ;  in  the  first  case,  the 
deposit  forms  more  rapidly,  hut  with  less  delicacy.  In  ortlcr  to  obtain  a  durable 
deposit,  and  analogous  to  fire  gilding,  several  hours  arc  required.  When  the 
liquid  is  exhausted,  oxide  of  gold  is  again  added,  by  which  a  fresh  precipitation 
of  oxide  of  iron  is  produced. 

The  gilding  thus  obtained  perfectly  admits  of  l>cing  burnished,  and  of  under- 
going all  the  operations  employed  to  produce  mat  or  dead  gold. 

M.  Jaeoby  makes  the  following  remarks  : — One  of  the  most  difficult  problems 
to  solve  in  this  branch  of  manufacture  is  the  production  of  dead  surfaces.  Although 
we  know  the  nature  and  manipulation  of  the  process,  it  is  only  the  'Parisian 
workman  who  can  perfectly  succeed  in  this  field ;  hence  it  is  that  these  operations 
are  always  conducted  by  French  workmen,  as  well  in  native  establishments  as 
in  foreign  establishments  of  some  importance. 

The  production  of  dead  gold  is  always  accompanied  by  loss  of  metal,  inasmuch 
as  it  necessitates  a  system  of  corrosion  by  chlorine.  Nevertheless,  Briant* 
process  enables  a  matted  surface  to  he  obtained  by  galvanic  agency,  which  is  not 
inferior  to  the  best  of  Paris,  whilst  it  docs  not  require  any  of  those  subsequent 
operations  of  the  kind  required  by  fire  gilding.  This  deadening  is  spontaneously 
produced  as  soon  as  the  coating  of  gold  has  acquired  a  certain  thickness ;  it  is  more 
beautiful  when  the  operation  is  carried  on  in  the  cold  ;  by  a  very  simple  artifice  a 
more  or  less  reddish  tint,  on  the  one  hand,  or  a  whitish  one,  on  the  other,  is  pro- 
duced :  it  is  merely  sufficient  to  dilute  the  bath  by  a  greater  or  lesser  quantity  of 
water. 

When  the  objects  to  be,  gilded  are  polished  and  brilliant,  the  electro-gilding 
will  also  be  brilliant,  and  it  requires  a  longer  time  and  a  thicker  coating  of  gold 
to  obtain  a  deadened  surface.  It  is  therefore  important  to  communicate,  in  the 
first  instance,  to  the  objects  a  deadened  surface  by  the  process  employed  in  fire 
gilding,  or  more  economicallv,  by  covering  them  at  once  with  a  thin  pellicle  of 
copper  by  electric  agency,  which,  as  is  well  known,  can  be  obtained  with  a  l»eau- 
tiful  matted  service.  But  in  l>oth  cases  it  is  indispensable  to  eliminate  the  last 
traces  of  acid  which  might  adhere  to  the  objects ;  for  this  purpose  they  should  be 
washed  with  water  rendered  alkaline  and  then  with  pure  water. 

An  important  point  to  lie  considered  is  the  choice  of  the  substance  which  is 
to  be  employed  for  protecting  the  points  which  should  not  be  gilded,  for  it  must 
be  remembered  that  the  gilding  bath  is  alkaline ;  for  this  purpose  plaster  impreg- 
nated with  an  alcoholic  solution  of  lac  is  recommended. 

M.  Jaeoby  mentions  another  process  for  obtaining  a  good  electro-gilding:  he 
dissolves  a  ducat  of  rolled  gold  in  nitro- muriatic  acid,  evaporates  to  dryness  the 
solution,  and  dissolves  the  product  in  a  liquid  containing  57<!  grains  of  yellow  prus- 
siatc of  potash  and  144  grains  of  canstic  potash ;  the  mixture  is  then  tailed  during 
a  half-hour,  after  which  it  is  filtered  and  diluted  with  a  sufficient  quantity  of 
water  to  give  to  the  hath  the  weight  of  340  grammes.  After  this  the  bath  will 
be  found  composed  in  the  following  manner : — 

Gold   •••  •••  1  part. 

Yellow  prussiatc  of  potash  ...  ...  ...        12  „ 

Caustic  potash   3  „ 

W  ater  ...  ...  ...  ...  ...       120  ,, 

—Oatterreich.  Gaoerbeblatt,  through  BulUtin  de  la  Socictc  d  Encouragement. 
No.  16,  August,  1854,  p.  506. 
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MANUFACTCRE8  FROM  MINERAL  8UB9TANCES. 

Action  of  Sea  Water  upon  Cement. — In  No.  IX.,  p.  269,  of  this  Journal,  wc  gave 
an  account  of  the  observations  of  MM.  Malaguti  and  Durocher,  upon  the  action 
of  sea  water  upon  hydraulic  cements.  According  to  these  chemists,  cements 
which  contain  peroxide  of  iron  always  resist  the  distinctive  action  of  sea  water 
better  than  those  containing  but  little ;  indeed  they  seem  to  consider  the  inde- 
structibility to  be  in  a  direct  ratio  to  the  amount  of  iron  M.  Vicat,  who  has 
done  so  much  on  this  subject,  has,  however,  communicated  to  the  Academy  of 
Sciences  a  number  of  well  established  cases  in  direct  opposition  to  this  view. 

Cements  indestructible  in  Sea  Water. 

Peroentajje  of 
Peroxide  of  Iron. 

Medina  Cement,  employed  at  Cherbourg     ...  ...  ...    12  05 

Caber's  cement  tested  in  the  laboratory  during  7  to  8  years     ...  6'50 
These  two  cements  have  actually  the  same  value  for  sea  water. 

Cements  slightly  attached. 
Pouilly  Cement  ...         ...         ...         ...         ...  510 

Vassy  cement,  baked,  average        ...  ...  ...  ...     7  35 

Portland  Cement  ...  ...  ...  ...  ..      5  30 

These  three  cements  crack  on  the  edges  after  some  months  of  im- 
mersion. 

Cements  exceedingly  destructible. 
Cement  of  Guetary  (Basses  Pyrenees)        ...  ...  ...     5  90 

This  cement  perishes  after  some  days  immersion. 

Volcanic  Puzzolanas.  ^ 
Puzzolana,  from  Rome,  standing  well  in  sea  water,  with  nit  lime  12*00 
Do.  brown,  of  Naples,  insufficient  under  the  same  circumstances,  1G-30 
Do.  Island  of  Bourbon,  still  worse,  average  ...  ...  35-00 

All  the  puzzolanas  of  the  Volcanoes  of  the  Vivarais,  very  bad,  average,  20-00 

Artificial  Puzzolanas. 
All  the  artificial  puzzolanas  made  with  white  clays,  and  properly  applied,  resist 
the  action  of  sea  water.    There  arc  some  which  contain  no  iron.    Those  con- 
taining most  yield  from  1  20  to  2  00. 

Hydraulic  Limes. 

The  famous  limes  of  Arditehe,  known  under  the  name  of  Theil  limes,  the  only 
ones  which,  up  to  the  present,  can  be  authentically  shown  to  yield,  with  sand 
alone,  mortars  which  are  not  destroyed  by  tho  action  of  sea  water,  contain  only 
insignificant  quantities  of  peroxide  of  iron,  and  sometimes  contain  none  at  all. 
Excellent  limes  suited  for  fresh  water,  and  which  contain  as  much  as  9  per  cent 
of  peroxide  of  iron,  have  yielded  mortars  with  sand  which  perish  in  sea  water  in 
a  few  years. 

These  facts,  M.  Vicat  seems  to  think,  are  sufficient  to  show  that  the  importance 
attributed  to  peroxide  of  iron  by  MM.  Malaguti  and  Durocher  are  not  borne 
out  generally,  however  well  it  may  accord  with  a  few  exceptional  cases.  Tho 
best  hydraulic  compositions  are,  without  exception,  attackable  by  sea  water  when 
they  are  immersed  in  it  fresh  ;  to  appreciate  their  value  properly,  it  is  necessary 
that  they  should  have  acquired  cohesion,  more  or  less  advanced,  under  certain 
conditions.— Comptes  Rendus  de  tAcademie,  29tk  of  August,  1854. 

MACHINERY,  MANUFACTURING  TOOLS,  AND  INSTRUMENTS  IN  GENERAL. 

Machinery  for  making  Spikes. — John  Wootton,  of  Boouton,  New  Jersey,  has 
obtained  a  patent  for  an  improvement  in  machinery  employed  in  making  nails 
and  spikes.  Cut  nails  arc  clipped  or  cut  out  from  metal  plates  by  reciprocating 
knives,  and  are  not  made  tapering.  They  have  usually  been  made  with  one  set 
of  die  rolls,  and  have  not  been  very  perfect,  the  sides  beiug  more  or  less  feathered. 
By  the  improved  machinery  square  nails  or  spikes  are  tapered  on  all  sides,  and 
drawn  to  a  poiut ;  this  is  effected  by  two  sets  of  die  rolls,  the  one  set  forms  the 
spike  with  its  taper,  and  the  other  set  takes  it  from  the  first  and  finishes  it  smooth 
and  tapering.— Scientific  American,  September  167A,  1864. 
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Tempering  and  flattening  Saws. — An  improvement  in  the  mode  of  tempering 
and  flattening  saws  has  been  patented  by  William  Clemson,  of  Boston,  United 
States.  It  consists  of  two  iron  plates  placed  horizontally  one  above  the  other, 
these  plates  being  heated  over  a  suitable  fireplace.  The  tempering  and  flattening 
of  the  saw  are  effected  simultaneously  by  drawing  the  saw  between  the  heated 
plates.  As  the  saw  pusses  between,  it  absorbs  sufficient  heat  from  the  plates  to 
effect  the  necessary  tempering,  while  the  flattening  is  done  by  the  pressure  of  the 
upper  plate.  When  a  saw  has  been  previously  hardened  it  requires  to  receive  a 
certain  degree  of  heat  before  passing  through  the  plates ;  if  not  sufficiently  heated 
it  will  break  during  the  process.  On  the  other  band,  if  too  hot  it  will  spring 
back  to  its  original  uneveuncss  after  having  been  drawn  through.  To  prevent 
this  the  edges  of  the  plates,  where  the  saw  enters,  urc  levelled  in  such  a  manner 
that  before  the  saw  arrives  between  them,  every  part  of  it  becomes  heated  by 
radiation. — Scientific  American,  September  9th. 

Sawing  Machinery. — Charles  F.  Packard,  of  Greenwich,  Connecticut,  has  patented 
an  improvement  in  sawing  machines  for  sawing  laths,  pickets,  &c.,  direct  from  the 
log.  It  consists  in  the  use  of  a  vertical  circular  or  reciprocating  saw,  and  a  series 
of  horizontal  circular  saws,  the  latter  being  placed  upon  one  shaft  at  a  suitable 
distance  apart,  said  shaft  being  attached  to  a  vibrating  bed  operated  in  such  a 
manner  that  tho  horizontal  saws  will  be  thrown  outward  from  the  carriage  and  log 
when  these  are  moved  in  one  direction,  and  then  thrown  towards  the  carriage  and 
log  when  they  are  moved  in  the  opposite  direction  When  the  horizontal  saws  are 
thrown  in  towards  the  log,  they  cut  into  it  the  exact  distance  of  the  width  of  the 
pickets,  laths,  or  whatever  stuff  they  may  be  cutting,  but  do  not  separate  them 
from  the  log;  after  they  are  thrown  out  when  the  log  carriage  has  travelled  to  the 
end  of  the  way,  the  vertical  cutting  saw  is  thrown  into  gear  or  action,  and  it  cuts 
out  the  series  of  pickets  or  laths  from  the  logs. 

Condenser  for  Wool  Carding  Machines. — William  H.  Howard,  of  the  City  of 
Philadelphia  has  obtained  a  patent  for  improvements  in  woollen  condensers.  The 
invention  consists  in  a  means  of  keeping  several  slivers  separate,  and  effectually 
preventing  long  staples  becoming  entangled  when  being  conducted  from  the  doffer 
to  the  condensing  apparatus.  The  spools  on  which  the  slivers  are  wound  are  so 
placed  in  guides  that  the  full  spools  can  be  removed  and  the  empty  ones  substituted 
without  waste  of  material,  or  interruption  of  the  work.  The  doffer  roller  is  divided 
into  sections  by  spaces,  and  the  lower  roll  is  divided  into  corresponding  sections 
by  discs,  so  that  the  long  staple  of  several  slivers,  is  conducted  forward  without 
ever  becoming  entangled. — Scientific  American,  September  2. 

Sewing  Machines. — About  five  years  ago  we  do  not  believe  there  were  more 
than  three  or  four  sewing  machines  in  use  in  the  United  States,  now  they  can  be 
counted  by  thousands.  They  are  found  in  the  factories  and  in  the  private  dwell- 
ings, sewing  the  coarse  bag  and  the  most  delicate  piece  of  cambric  These  ma- 
chines since  they  were  first  introduced  have  advanced  towards  perfection  with  a 
rapidity  that  is  truly  astonishing.  So  many  patents  have  already  been  obtained 
for  improvements,  that  it  is  very  difficult  to  keep  pace  with  their  progress;  this  is 
evidence  of  their  importance,  and  at  the  same  time,  it  is  a  sign  that  applications 
of  them  for  various  purposes,  demand  new  modifications,  devices,  and  arrange- 
ments.  A  patent  has  been  obtained  by  Charles  Parham,  of  Philadelphia,  for  a 
sewing  machine  combining  two  threads,  a  shuttle  and  needle,  the  object  of  which 
is  to  dispense  with  the  shuttle  race,  in  order  to  obviate  the  friction  attendant  on  its 
use,  and  which,  requiring  oil  to  lubricate  it,  often  soils  delicate  articles.  He  em- 
ploys a  shuttle  carrier  in  which  the  shuttle  fits  so  as  to  allow  it  to  pass  through  the 
loop,  but  requires  no  movement  independent  of  the  one  which  is  given  to  the 
carrier,  and  which  requires  no  fixed  guide  to  produce  friction,  excepting  on  the  side 
which  does  not  come  in  contact  with  the  threads. 

Perry's  Breech  loading  R{fie.— The  peculiarity  of  the  breech-loading  fire  arm 
consists  in  the  combination  of  a  vibratory  charge  holder  working  on  an  arbor  in 
a  socket,  and  moving  in  a  circle ;  a  magazine  or  tube  in  the  breach  for  fifty 
percussion  caps,  a  piercing  cone  in  connexion  with  the  exploding  nipple,  which 
introduces  the  fire  to  the  centre  of  the  cartridge,  producing  instant  explosion ; 
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also  a  tube  forming  an  adjustable  gas  joint  with  the  barrel,  and  so  arranged  as  to 
be  self-cleaning  in  the  joint,  which  prevents  any  obstruction  by  rapid  firing; 
all  combined  so  as  to  introduce  each  chargo  separately  and  without  breaking  the 
cartridge,  a  single  cap  beinj;  at  the  same  time  placed  upon  the  nipple.  The 
charge-chamber  is  a  little  larger  than  the  bore  of  the  barrel,  so  as  to  prevent 
windage,  and  give  the  same  advantage  as  the  Minie  ball  docs  to  muzzle  loaders. 
It  can  also  be  charged  with  powder  and  patch,  and  no  cartridge  used  if  desired, 
as  the  breach -chamber  is  loaded  like  a  common  shot  gun.  This  rifle  is  said  to 
possess  one-third  greater  penetrating  power  with  one-sixth  less  powder  than  any 
muzzle-loading  one.  A  ball  fired  from  this  rifle  has  penetrated  through  a 
target  composed  of  18  pine  boards,  each  one  inch  thick,  and  an  inch  apart,  at 
a  distance  of  80  yanls.  It  was  originally  patented  in  1849,  but  a  second  one  is 
now  to  be  taken  out  for  improvements.— Scientific  American,  September  1G/A. 

Comparison  o  f  Iron  and  Wooden  Vessels. — In  a  note  attached  to  his  translation 
of  Fimhams  Outline  of  Ship-building,  M.  Nillus,  of  Havre,  makes  some  in- 
teresting remarks  on  the  comparative  advantages  of  wooden  and  iron  vessels, 
which  we  here  present  in  an  abridged  form. 

Almost  all  vessels,  whether  in  wood  or  iron,  have  hitherto  been  constructed  on 
a  wrong  principle.  The  greatest  possible  strength  has  l>ecn  given  to  the  sides 
and  bottom,  while  the  deck  has  been  neglected  But  a  ship  should  be  regarded 
as  a  great  tube  or  box,  capable  of  sustaining  a  load  at  its  middle  while  suspended 
at  its  ends,  or  conversely  of  sustaining  loads  at  each  end  while  supported  at 
the  middle. 

To  obtain  this  result  with  the  least  weight  of  materials  the  upper  and  lower 


In  stead  of  this  the  deck  is  usually  slight  ami  weak,  and  is  generally  regarded 
only  as  a  platform  to  Iks  used  for  working  the  ship,  or  as  a  covering  to  keep  the 
water  from  the  interior  of  the  hull. 

Iron  ships  should  form  a  tul>c,  closed  at  each  end,  and  strcngthed  by  ribs  and 
cross-lieams  forming  continuous  pieces,  so  that  the  tul>c  might  l>c  considered 
as  strengthened  by  a  series  of  rings.  The  sides  should,  of  course,  be  rivettcd  to 
the  ribs,  so  that  the  whole  would  form  something  analogous  to  a  tubular  bridge. 
Even  the  present  construction  of  iron  steamers  is  much  superior  in  solidity  to 
that  of  wooden  shins,  as  a  few  examples  will  suffice  to  show.  The  Great 
Britain  remained  during  the  entire  length  of  a  severe  winter  fixed  on  the  rocks 
at  Dundrum,  and  when  released  from  her  critical  position  was  capable  of  being 
so  repaired  as  to  becomo  a  packet-ship  to  Australia.  A  recent  example  is 
furnished  by  the  Ward  Queen,  constructed  by  Scott  Uusscl,  with  a  length  twelve 
times  as  great  as  her  maximum  breadth,  a  very  high  proportion  for  a  sea-going 
vessel.  This  small  steamer  was  employed  Iwtween  New  Haven  and  Dieppe  at 
the  period  of  the  accident.  In  entering  the  port  of  New  Haven,  at  low  water, 
with  the  channel  too  shallow,  she  grounded  heavily  and  was  suspended  by  the 
middle.  A  breaker  took  her  broadside  on  and  cast  her  on  the  beach,  where  the 
passengers  easily  and  safely  disembarked.  Notwithstanding  the  force  with  which 
she  was  cast  ashore  she  was  again  launched  without  any  strain,  and  was  able  to 
proceed  to  London  for  examination.  After  a  careful  inspection  no  important 
injury  could  be  discovered.  A  wooden  vessel  of  the  same  dimensions,  under 
similar  circumstances,  would  doubtless  go  to  pieces,  or  at  least  be  seriously 
damaged. 

To  show  that  the  annual  cost  of  wear  and  tear  is  less  with  iron  than  with 
wooden  vessels,  M.  Nillus  refers  to  two  steamers,  each  of  ninety  horse  power,  on 
the  packet  service  between  Dover  and  Calais.  One  of  these,  the  Midyeon,  is  of 
wood,  and  cost  £10,121.  The  other,  the  Dover,  is  of  iron,  and  cost  £10,153. 
The  annual  repairs  of  the  Midyeon  cost  £o*C8,  while  those  of  the  Dover  cost  only 
£293.  The  wooden  vessel  thus  requires  C  O  per  cent,  of  her  first  cost  for 
annual  wear  and  tear,  while  only  2-87  per  cent  of  the  first  cost  is  required  for 
the  iron  vessel.  This  extraordinary  proportion  in  the  relative  cost  of  wear  and 
tear  in  these  two  vessels  might  be,  iti  part,  attributed  to  the  Midyeon  being  two 
years  older  than  the  Dover,  but  this  would  be  far  from  completely  explaining  it. 

Hitherto  iron  vessels  have  entirely  failed  for  the  purposes  of  war.  Numerous 
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experiments  made  in  France  and  England  have  clearly  demonstrated  their 
inapplicability.  A  ball  fired  at  an  iron  hull  strikes  the  side,  and  continuing  its 
course  right  through,  will  romc  out  at  the  other  side ;  sometimes  it  breaks  into 
dangerous  splinters  which  kill  and  wound  in  all  directions.  Moreover  it  is  im- 
possible to  perfectly  close  up  the  hole  left  by  a  cannon  ball  in  the  iron  plate  from 
the  jagged  edge  turned  to  the  interior  of  the  ship.  M.  Nillus  concludes  that 
iron  is  much  preferable  to  wood  as  the  material  for  merchant  and  passenger 
vessels,  but  is  entirely  unsuitcd  for  the  construction  of  ships  of  war. 


Art.  V. — Bulletin  of  Industrial  Statistics* 

STATISTICAL  PACTS  FROM  THE  FOHRTEENTH  REPORT  OP  THE  FLAX  IMPROVEMENT 

SOCIETY  OF  IRELAND. 

Effects  of  the  War  upon  the  Imports  of  Flax.— As  00,000  tons  out  of  80,000 
tons,  constituting  the  average  annual  import  of  flax  into  these  countries,  and 
fully  two-thirds  to  three-fourths  of  the  flax  seed  employed  in  Ireland  come  from 
Russia,  it  was  reasonably  anticipated  that  a  war  with  that  country  would  seriously 
affect  our  supplies  of  flax  and  seed.  Owing,  however,  to  the  neutrality  of  Prussia, 
and  the  permission  to  import  Kussian  produce  through  her  ports,  no  disturbance 
has  taken  place  in  the  supply  for  this  year,  which  has  been  on  the  contrary  rather 
larger  than  usual.  The  total  import  from  all  parts  for  the  year  ended  the  5th  of 
October,  1854,  was  80,837  tons  of  flax  against  74,418  in  the  same  period  of  1852- 
53 :  no  reliance,  however,  can  be  placed  on  the  future. 

The  Irish  flax  Crop  of  1854. — The  entire  area  of  land  under  flax  this  year 
has  been  150,972  acres  against  174,581)  acres  in  1853,  or  a  diminution  of  23,607 
acres,  or  about  14  per  cent.  The  falling  off  is  not  so  great  as  had  been  antici- 
pated, owing  to  the  exertions  of  the  society  in  the  spring.  The  average  annual 
growth  from  1847  to  1853  inclusive,  was  103,93!)  acres,  so  that  the  crop  of  1854 
is  about  50  per  cent.  al>ove  the  average  of  the  previous  seven  years.  If  1853  be 
left  out,  the  annual  average  of  the  preceding  six  years  is  reduced  to  89,077  acres, 
and  this  year's  crop  is  nearly  07  per  cent,  greater  tlian  that  average.  In  1853  the 
yield  of  flax  was  very  much  under  an  average,  ami  did  not  yield  the  usual  profit 
to  the  farmer ;  but  it  is  believed,  that  notwithstanding  the  diminution  in  the  area 
of  land  under  flax,  that  the  quantity  of  marketable  fibre  tliis  year  will  be  equal  to 
that  of  last  year's  crop,  and  its  value  may  Ix;  roughly  estimated  at  about  two 
millions  sterling.  The  quality  is  generally  of  the  lower  kinds ;  the  fibre  is  strong, 
andviclds  well  in  the  spinning  mills. 

The  Society's  Practical  Instruction.— The  usual  grant  of  £1,000  from  the  Irish 
Reproductive  Fund  having  l>ccn  granted  this  year  to  defray  the  expenses  of 
practical  instruction  in  certain  counties  of  the  South  and  West,  this  branch  of  the 
Society's  operations  was  on  the  same  scale  as  formerly.  Nineteen  instructors 
were  cmphjyed  at  the  usual  seasons  in  imparting  practical  information  to  flax 

Cwcrs.  They  were  located  in  districts  of  the  following  counties: — Donegal, 
idondcrry,  Down,  Cavan,  Lcitrim,  Sligo,  Mayo,  Galway,  Roscommon,  Long- 
ford, Wcstmcath,  Mcath,  Louth,  Wexford,  Cork,  Kerry,  Clare,  Limerick,  and 
Tippcrary. 

Markets  in  the  new  Flax  districts  of  the  South  and  West.— Thr  first  attempt  to 
establish  a  round  of  markets  in  the  new  flax  districts  having  been  successful, 
especially  in  inspiring  confidence  among  growers,  the  committee  again  arranged 
for  holding  flax  markets  in  last  March  in  Cork,  Limerick,  Athlonc,  and  Ennis- 
corthy,  where  al>out  50  tons  of  fibre  were  disposed  of.  In  order  to  increase  the 
stimulant  afforded  by  these  local  markets,  the  committee  gave  £20  in  prizes  for 
the  best  quality,  and  for  the  largest  quantity  of  llax  sold  in  each.  The  highest 
price  obtained  was  £84  per  ton,  and  the  largest  quantity  sold  by  an  individual 
was  12  tons. 

Saving  of  Seed. — The  importance  of  saving  the  seed  of  the  flax  crop  is  now, 
thanks  to  the  exertions  of  the  Flax  Society,  beginning  to  be  fully  appreciated. 
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All  the  retteries,  of  course,  save  their  seed.  One  largo  landed  proprietor  in  the 
County  of  Cork  has  the  produce  of  2,400  Irish  acres,  and  a  mercantile  firm  in 
Derry  holds  2.000  barrels. 

Rippling  has  been  practised  to  rather  more  than  the  usual  extent  this  year, 
and  a  trade  is  beginning  to  spring  up  in  some  of  the  inland  towns,  of  purchasing 
the  seed  from  formers  and  selling  it  to  crushers  and  cattle  feeders,  a  system  which, 
by  affording  a  market  in  the  spot,  will  encourage  the  sowing  of  seed. 

The  oil  mills  erected  in  the  interior  of  the  country,  chiefly  through  the  exer- 
tions of  Mr.  dc  Cock  Kenifeck.  the  Society's  Belgian  Instructor,  arc  now  working, 
and  if  others  are  erected  it  will  still  further  favour  the  saving  of  the  seed. 

The  prejudice  against  sowing  with  home-saved  seed  in  many  localities  is  dying 
away,  and  several  satisfactory  communications  have  been  received  as  to  its  ex 
cellence.    On  the  other  hand,  the  use  of  unsound  or  badly  saved  seed  has  deterred 
many  from  repeating  the  experiment 

New  Scutch  Mills  erected. — In  1853  the  number  of  scutch  mills  in  Ireland  was 
1,056,  with  5,871  stocks,  against  956  mills,  with  5,053  stocks  in  1852,  being  an 
increase  in  the  year  of  100  mills  and  718  stocks.  In  the  provinces  of  Leinstcr, 
Monster,  and  Connaught,  the  number  of  mills  were  the  same  as  in  1852,  but  the 
number  of  stocks  increased  from  33 1  to  356,  and  3  worthless  old  mills  had  been  pulled 
down,  and  three  others,  of  modern  construction,  had  replaced  them  in  other  dis- 
tricts. Since  these  returns  were  drawn  up,  information  has  been  received  of  the 
erection  of  new  scutch  mills  in  various  places  in  the  Counties  of  Meath,  Wexfordt 
Cork,  Clare,  Galway,  Lcitrim,  and  Roscommon.  This  is  highly  satisfactory,  since 
no  real  progress  can  be  made  in  any  district  entering  on  the  culture  of  flax, 
without  such  means  being  provided  for  the  preparation  of  the  fibre  for  the 
market. 

Exports  of  Irish  Flax  and  Tow. — One  of  the  most  interesting  features  marking 
the  great  increase  of  flax  cultivation  in  Ireland,  is  the  rapid  augmentation  of  our 
export  of  flax  and  tow  chiefly  to  great  Britain,  but  also  to  some  extent  to  France, 
and  in  small  quantities  to  other  foreign  countries.  So  late  as  1850  the  export  of 
Irish  flax  and  tow  was  but  3,166  tons.  Of  the  crop  of  1852,  6,696  tons  of  flax 
and  2,308  of  tow,  in  all  9,004  tons,  value  £392,500,  were  exported.  Of  the  crop 
of  1853  the  large  amount  of  7,486  tons  of  flax  and  2,763  tons  of  tow,  in  all 
10,249  tons,  value  £505,989,  were  shipped  from  Ireland  to  England,  Scotland,  and 
France.  If  at  the  time  the  Flax  Society  was  founded,  it  had  ventured  to  predict 
that  besides  supplying  her  own  extensive  wants,  Ireland  would  export  in  one  year 
to  the  value  of  upwards  of  half-a-million  sterling  of  the  raw  produce  of  her  flax 
fields,  very  few  individuals  would  have  plaeed  any  faith  in  such  a  prediction. 

Cultivation  of  Hemp. — About  40  acres  of  hemp  were  grown  this  year  in  Cork, 
at  the  suggestion  and  under  the  direction  of  Mr.  de  Cock  Kenifeck,  the  Society's 
Belgian  Instructor.  The  cultivation  of  hemp  deserves  great  attention,  when  we 
recollect  that  60.000  tons  arc  annually  exported  into  Great  Britain  and  Ireland, 
the  value  of  which  may  be  estimated  at  about  £1,800,000. 

New  varieties  of  Flax. — The  attention  of  the  committee  of  the  Flax  Society 
has  been  for  some  time  directed  to  the  probability  of  finding  a  variety  of  the  flax 
plant  which  might  furnish  a  larger  yield  and  a  finer  quality  of  fibre.  Some  seed 
of  two  new  varieties  was  procured,  both  producing  white  dowers ;  one  reported  to 
be  indigenous  to  Guiana,  and  the  other  a  chance  variety  with  yellowish  seeds,  dis- 
covered in  Ohio.  Several  members  of  the  society  have  grown  these  seeds  experi- 
mentally, and  have  reported  upon  the  results,  but  as  yet  no  decided  opinion  can 
be  formed  upon  the  possible  advantages  of  cither. 

Other  Fibrous  Plants.—  Some  experimental  surveys  have  also  been  made  with 
the  seeds  of  the  Bokhara  clover,  (melilotus  arborea,)  and  of  the  China  grass, 
Urtica  Nivea,  the  results  of  which  are  not  yet  in  a  state  to  be  published. 

Conversion  of  Flax  Tow  into  Wool — It  appears  that  although  the  Chevallicr 
Claussen's  scheme  to  convert  flax  fibre  into  a  substitute  for  low  qualities  of  cotton, 
has  completely  failed,  yet  that  scutching  tow,  if  subjected  to  Claussen's  process,  is 
converted  into  a  substance  well  adapted  for  mixing  with  wool,  and  that  in  Scot- 
land and  in  Belgium  establishments  are  very  successful  on  this  principle. 
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Abt.  I. — On  Fish  Manure, 

Wealth  in  Ireland  is  estimated  by  income,  and  the  great  object  of  all 
exertion  appears  to  be  to  attain  a  comfortable  one.  Hence,  if  a  Railway 
is  to  be  made,  or  a  Steam  Navigation  Company  got  np,  land  to  be  pur- 
chased under  the  Incumbered  Estates  Court,  or  a  Joint  Stock  Bank  to  be 
established,  all  of  which  have  but  little  of  a  speculative  character,  and, 
consequently,  yield,  comparatively  speaking,  steady  returns,  abundance  of 
money  can  at  once  bo  found.  But  if  some  new  and  promising  branch  of 
trade  is  to  be  introduced,  or  even  an  old  established  one  extended,  it  is 
nearly  impossible  to  induce  Irish  capitalists  to  invest  money  in  it,  simply 
because  there  is  risk,  and  the  income  might  not  be  steady.  Our  capitalists 
are  merely  money-lenders  aud  bill  discounters,  and  would  prefer  to  obtain 
a  small  quiet  profit  in  that  way,  to  making  a  fortune  by  some  bold  specu- 
lation which  would  involve  some  trouble  and  risk.  The  cause  of  this  is 
no  doubt  provincialism,  and  the  disorganization  produced  by  ages  of  oppres- 
sion, which  have  so  eaten  into  our  souls,  that  the  energy  required  for  specu- 
lation hrts  nearly  died  out  in  Ireland. 

In  England  and  France,  amongst  the  manufacturing  and  trading  classes, 
and  in  America  generally,  the  standard  of  wealth  is  commonly  estimated 
by  the  total  capital  which  an  individual  possesses;  and  whatever  that  may 
be,  he  is  as  ready  to  risk  a  fourth,  or  even  the  half  of  it,  as  an  Irish  capitalist 
would  the  fourth  or  the  half  of  his  income. 

When  we  shall  have  completely  revolutionized  our  ideas  in  this  respect, 
for  we  have  undoubtedly  commenced  doing  so,  it  is  difficult  to  say,  but 
it  is  certainly  most  unfortunate  that  hitherto  they  have  impeded  our  taking 
advantage  of  our  unrivalled  geographical  position,  and  of  our  1000  miles 
of  oceanic  coast.  If  boasting  could  do  us  any  good,  our  splendid  harbours, 
in  which  it  is  so  often  said  all  the  navies  of  the  world  could  ride,  would 
ere  this  have  been  supplied  with  at  least  a  few  fleets  of  fishing  smacks. 

As  an  example  of  the  want  of  that  speculative  enterprise  of  which  we 
are  speaking,  we  may  point  to  the  condition  of  our  fisheries,  iu  which,  com- 
paratively speaking,  so  little  real  progress  has  of  late  been  made.  It  is  now 
just  one  year  since  we  drew  attention,  in  the  first  number  of  this  Journal, 
to  the  important  application  which  might  be  made  of  fish  offal  and  marine 
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exuviae  to  the  manufacture  of  an  artificial  manure.  In  that  article  we 
endeavoured  to  show  that  fish  contains  the  elements  of  an  excellent  manure; 
that  a  portable  material  possessing  all  the  properties  of  the  fish  unimpaired 
can  be  made  from  it ;  and  that  under  favourable  conditions,  and  carried  on 
by  individual  enterprize,  there  is  a  wide  and  profitable  field  open  to  small 
capitalists;  and  lastly,  we  dwelt  upon  the  benefits  which  the  establishment 
of  such  a  branch  of  manufacture,  if  properly  carried  out,  would  confer  upon 
our  fishing  trade.  We  regret  that  our  words  fell  upon  a  barren  soil — 
those  who  have  the  capital  in  Ireland,  with  the  exception  of  parts  of 
Ulster,  arc  all  merchants,  and  take  no  interest  in  manufactures,  and  even 
if  they  did,  would  not  speculate ;  while  those  who  would  have  the  energy 
to  carry  out  au  enteq>rizc,  arc  ignorant  of  the  means  and  have  no  capital. 
We  shall  leave  our  landed  proprietors  entirely  out  of  question,  for, 
owing  to  the  unfortunate  system  according  to  which  they  are  educated, 
with  few  honourable  exceptions,  they  are  above  doing  anything  which 
would  have  any  connection  with  manufactures,  even  if  they  knew  how. 

The  importance  of  this  field  of  industry  has,  however,  been  fully  appre- 
ciated in  France,  and  a  factory  has  been  established  at  Concarneau,  in  the 
Department  of  Finisterre,  as  we  briefly  indicated  at  page  279  in  the  first 
volume  of  this  Journal.  A  full  report  of  a  visit  to  the  factory  having 
since  been  made  by  the  distinguished  chemist,  M.  Payen,  and  the  well- 
known  agriculturist,  M.  Pommicr,  to  the  French  Agricultural  Society,  we 
purpose  presenting  our  readers  with  the  chief  points  contained  in  that 
report,  in  the  hope  that  another  year  may  not  pass  over  without  some 
attempt  of  the  like  kind  being  made  upon  our  coasts. 

The  experiments  which  led  to  the  establishment  of  the  factor}',  of  which 
we  arc  now  to  speak,  were  made  by  a  M.  de  Molon,  and  have  extended 
over  a  period  of  four  years.  On  several  occasions  he  had  employed  the 
offal  obtained  in  the  preparation  of  Sardines,  on  the  coast  of  Brittany,  to 
manure  his  land  in  Finisterre.  The  results  which  he  obtained  led  him 
to  imagine  that  this  offal,  and  a  multitude  of  marine  fish  of  little  commer- 
cial value,  might  furnish  au  important  resource  to  agriculture.  This  fact, 
observed  since  a  long  time,  especially  in  countries  where  deep -sea  fishing 
is  a  permanent  industry,  was  not  new;  but,  such  a  manure  was  by  its  very 
nature  restricted  to  the  agriculture  of  the  coasts — fish  or  fish  offal  not  being 
capable  of  being  economically  transported  more  than  short  distances.  It 
is  also  evident  that  these  materials  should  be  immediately  employed — that 
they  arc  uot  susceptible  of  preservation,  and  that  the  manure  not  admitting 
of  being  applied  to  the  soil,  except  at  certain  seasons,  it  must  at  once  be 
evident,  that  the  employment  of  fish  offal,  spite  of  its  richness  iu  fecun- 
dating elements,  could  never  be  generalized,  or  offer  large  resources  to 
agriculture. 

M.  do  Molon,  however,  conceived  that  a  far  vaster  and  more  advantageous 
agricultural  resource  might  be  drawn  from  this  inexhaustible  woalth  of  the 
ocean,  by  so  treating  the  offal  of  the  coast  fisheries,  and  the  immense 
quantities  of  common  fish  which  are  of  no  use  to  the  fishermen,  as  to  insure 
their  preservation,  concentrate  their  fecundatory  properties,  and  render 
them  as  transportable  as  Peruvian  guano — to  do,  in  fine,  what  we  have 
shown  to  be  practicable  iu  our  former  article. 


Digitized  by  L^OOQle 


1855.] 


Fish  Manure. 


3 


M.  de  Molon  made  a  number  of  experiments  from  this  point  of  view, 
and  finally  settled  upon  this  plan :  To  boil  the  fish ;  to  extract  as  much  as 
possible  of  the  water  and  oil  which  they  contain;  dry  them  and  reduce  them 
to  powder.  After  he  had  obtained  this  powder  in  a  perfectly  dry  state  he 
had  it  analysed,  first  by  M.  Moride,  at  Nantes;  then  at  Rennes,  by  M. 
Malaguti;  and  finally,  by  M.  Payen,  in  Paris. 

These  analyses  several  times  repeated,  yielded  as  a  mean  the  following 

per  centage  results: — 

Water,         ...         ...         ...  ...  ...  ...  1*00 

Nitrogenous  organic  matter,     ...  ...  ...  ...  80*10 

Soluble  salt*,  consisting  principally  of  chloride  of  sodium, 

carbonate  of  ammonia,  and  traces  of  sulphate,  ...  ...  4*50 

Phosphate  of  lime  and  magnesia,  ..  ...  ...  14  10 

Carbonate  of  lime      ...         ...  ..  ..  ..  0-06 

Silica,          ...                     ...  ...  ...  ..  002 

Magnesia  and  loss  ...  022 

10000 

In  other  words  these  repeated  analyses  indicate  that  dried  fish  powder 
would  contain  about — 

12  per  cent  of  nitrogen,  and 
14      „     of  bone  earth, 

that  is  to  say,  it  would  be  nearly  as  rich  as  the  best  Peruvian  guano. 
(According  to  the  results  of  analyses  made  on  herrings,  given  at  page  10, 
vol.  I,  of  this  Journal,  an  average  manure  made  from  that  fish,  and  con- 
taining 10  per  cent  of  water,  would  contain  about  13£  per  cent  of  nitrogen, 
and  between  1 1  and  1 2  per  cent  of  bone  earth.  The  small  fish  containing 
but  little  bone  earth  accounts  for  the  difference  in  both  cases.)  To  the 
scientific  analysis  M.  de  Molon  wished  to  add  the  sanction  of  practice;  he 
applied  400  kilogrammes  (880-8  lbs.)  per  hectare  (2  acres,  1  rood,  and  35 
perches),  or  3  cwt.  0  qr.  20  lbs.  per  statute  acre,  of  the  fish  powder;  half 
in  autumn  and  half  in  spring,  as  a  top  dressing  to  wheat.  The  results  which 
he  obtained  were  so  evident,  that  his  doubts  were  dissipated,  his  conviction 
became  full  and  entire,  and  he  resolved  to  make  every  effort  to  discover  a 
means  of  renderiug  as  economical  as  possible  the  manufacture  of  a  manure 
equally  powerful,  and  which  should  advantageously  compete  with  Peruvian 
guano. 

Having  made  his  calculations,  his  ideas  were  at  once  directed  to  New- 
foundland, where  the  produce  of  the  cod  fishery  in  a  fresh  condition  amounts 
to  more  than  1,400,000  tons  per  annum. 

The  cod,  previous  to  being  salted  and  dried,  is  deprived  of  its  head,  its 
intestines,  and  the  back  bone,  which  together  make  about  one-half  of  its 
total  weight.  This  offal,  which  amounts  to  at  least  700,000  tons,  is  thrown 
into  the  sea,  or  is  lost  without  utility. 

In  1850,  M.  de  Molon  fitted  out  a  vessel,  and  confided  his  project  to  one 
of  his  brothers,  furnishing  him  with  the  utensils  necessary  to  experiment 
npon,  and  manufacture  the  fish  powder.  The  results  of  this  voyage  con- 
firmed his  anticipations,  and  M.  de  Molon,  junior,  brought  back  to  France 
a  certain  quantity  of  fish  manure,  which  was  found  to  be  identical  in  com- 
position with  that  manufactured  in  France. 

In  1851,  M.  de  Molon,  junior,  again  departed  for  Newfoundland,  taking 
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with  him  all  the  means  of  manufacturing,  the  materials  necessary  to  construct 
a  factory,  and  houses  for  150  workmen,  whom  he  also  took  with  him; 
finally,  all  the  means  necessary  to  found  a  permanent  establishment.  He 
fixed  himself  at  Kerpon,  at  the  extremity  of  the  island,  near  the  Strait  of 
Belle-Isle,  on  a  creek  which  was  visited  every  year  by  a  great  number  of 
fishing  vessels,  and  whose  shores  abound  in  fish.  At  present  this  estab- 
lishment is  iu  regular  work,  and  has,  we  believe,  seut  withiu  the  last  two 
or  three  months  a  considerable  quantity  of  fish  manure  to  France. 

Whilst  his  younger  brother  was  thus  establishing  himself  in  Newfound- 
land, M.  do  Molon  wished  to  have  iu  France  au  establishment  of  the  same 
kiud  placed  immediately  under  his  own  eyes,  which  would  serve  to  perfect 
the  process  of  manufacture,  and  offer  to  all  the  practical  confirmation  of 
facts,  the  importance  of  which  had  long  since  been  indelibly  fixed  upon 
his  own  mind.  It  was  at  this  epoch  that  M.  do  Molou  associated 
himself  with  a  M.  Thuruyssen,  who  understood  the  vast  field  of  enterprise 
which  was  thus  opened  up. 

This  factory  was  erected  by  them  at  Concarneau,  between  Lorient  and 
Brest,  in  the  department  of  Finisterrc.  This  is  a  mere  fishing  village,  not 
far  from  the  the  town  of  Quimper,  containing  scarcely  2000  inhabitants, 
and  built  upon  a  rock  iu  the  middle  of  a  bay  formed  by  the  ocean.  The 
catching  and  preparation  of  the  Sardiue,  which  employs  about  300  to  400 
boats  aunually,  is  almost  the  only  industry  of  the  district,  if  wo  except  a 
factory  for  the  manufacture  of  iodine. 

The  factory  of  M.M.  de  Molon  and  Thurneyssen  is  placed  at  the  end  of 
the  port,  and  the  boats  come  and  discharge  their  fish  under  its  walls.  In 
its  actual  condition,  this  factory  is  capable  of  manufacturing  daily  about 
4  to  5  tons  of  fish  mannre,  in  a  perfectly  dry  condition,  which  represents 
16  to  20  tons  of  fish  or  of  fish  offal  in  its  fresh  state.*  The  proprietors 
receive  all  the  offal  of  the  curing  houses  of  Concarneau  and  those  of  Lorient; 
and  in  addition,  all  the  coarse  fish  which  were  previously  thrown  into  the 
sea,  or  which  were  even  abandoned  on  the  very  quays  of  Concarneau,  to 
the  great  detriment  of  public  health. 

The  factory  is  entirely  constructed  of  deal  planks,  that  is  to  say,  with  all 
the  economy  possible;  and  contains  the  following  articles  as  plaut:  a  steam 
engine  of  10  horse  power,  and  a  boiler  of  18-horse  power;  2  boiling  pans 
a  la  bascule,  with  steam  jackets  for  boiling  the  fish  at  the  temperature  of 
a  water  bath ;  24  screw  presses,  to  press  the  material  wheu  boiled ;  a  rasp 
exactly  similar  to  those  employed  in  beet  sugar  factories ;  a  large  stove ; 
a  .Chausscnot's  coccle  furnace,  for  heating  the  stove ;  a  conical  iron  mill, 
similar  to  a  coffee  mill. 

The  following  is  the  mode  of  employing  these  various  utensils:  The  fish 
or  the  offal  is  introduced  by  the  upper  part  of  the  boiling  pans  into  the 
interior,  one  of  which  is  capable  of  containing  about  10  cwt.,  and  the  other 
from  1 6  cwt  to  one  ton.  The  vessel  is  then  hermetically  closed,  and  steam  of 
about  50  to  55  lbs.  pressure  admitted  into  the  steam  jacket,  the  steam  room 
of  which  is  about  2  iuches  wide,  and  into  a  tube  nearly  8  inches  iu  diameter, 

*  At  page  300,  vol.  I.  of  this  Journal,  will  be  found  a  notice  of  the  experi- 
ments of  Messrs.  Payen  and  Wood  upon  the  relative  compositions  of  the 
different  fishes  used  us  food,  which  gives  some  valuable  information  upon  the 
quantity  of  solid  matter  which  different  kinds  of  fish  arc  capable  of  yielding. 
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placed  vertically  in  the  interior  of  the  pan.  The  boiling  is  completed  in  an 
hour;  then  by  a  simple  movement  the  pan  may  be  made  to  swing  upon  its 
bearings,  the  steam  allowed  to  escape,  and  the  cover  being  removed,  tbo 
the  boiled  fish  is  allowed  to  fall  into  a  receptablc.  Workmen  then  convey 
it  in  baskets  to  the  presses  placed  alongside  the  boilers. 

The  great  difficulty  was  to  find  a  means  of  submitting  this  fish  magma 
to  the  action  of  the  press  withont  losing  the  fine  portions.  This  was 
accomplished  in  this  way :  under  each  of  the  presses  is  placed  a  cylinder  of 
sheet  iron  open  at  both  ends,  about  20  inches  high,  and  12  inches  in 
diameter.  This  cylinder  is  strengthened  by  4  small  iron  rings  or  hoops, 
and  is  pierced  with  a  number  of  very  fine  holes.  A  loose  bottom  or  wooden 
plate  is  fitted  into  this  cylinder,  which  is  then  nearly  filled  with  the  boiled 
fish,  and  upon  this  is  laid  another  plate  of  wood  similar  to  the  bottom. 
One  or  two  blocks  are  then  laid  upon  this  cover,  and  when  all  the  cylinders 
are  filled,  a  man  turns  alternately  the  screw  of  each  press.  In  proportion 
as  the  pressure  operates,  the  water  and  oil  contained  in  the  fish  is  seen  to 
exude  from  the  perforations  of  the  cylinder.  These  liquids  flow  into  gutters 
which  conduct  them  to  a  common  channel  by  which  they  flow  into  barrels 
placed  underneath,  and  so  graduated  that  when  the  first  is  filled,  the  over- 
flow passes  into  the  second,  and  so  on  in  succession,  without  the  interven-  - 
tion  of  any  workman.  After  reposing  for  some  time,  the  oil  floats  on  the 
surface,  and  is  collected  aud  stored  in  barrels  in  the  cellar.  The  average 
quantity  of  fish  oil  thus  extracted  represents  very  nearly  2£  per  cent  of  the 
fresh  fish. 

When  the  boiled  mass  is  sufficiently  pressed,  the  presses  are  loosened, 
and  the  cylinders  removed  and  turned  upside  down,  close  to  the  reservoir, 
to  allow  any  liquid  which  may  have  mounted  to  the  surface  to  flow  away ; 
on  then  tapping  the  bottom  wooden  plate,  the  pressed  mass  may  be  taken 
out  of  the  cylinder  in  the  form  of  two  compact  cakes,  about  4  inches  in 
thickness.  These  cakes  are  immediately  conveyed  by  a  workman  to  the 
hopper  of  the  rasp,  placed  close  at  hand ;  this  rasp,  set  in  motion  by  the 
steam  engine,  reduces  the  cakes  to  a  sort  of  pulp,  which  is  carried  by 
children  as  fast  as  formed  to  the  stove. 

This  stove,  situate  on  the  first  floor,  is  externally  20  metres  long 
(65  feet  ?i  inches),  and  5  metres  (16  feet  5  inches,  nearly)  wide;  it  is 
divided  lengthwise  into  5  chambers,  85  centimetres  (2  feet  9i  inches  nearly) 
wide.  Each  of  these  chambers  contains  iu  its  length  20  frames  or  trays, 
1  metre  (3  feet  3$  inches)  long,  aud  85  centimetres  (2  feet  9^  inches 
nearly)  wide,  having  a  bottom  of  coarse  linen.  These  trays  rest  upon  two 
bars,  which  run  the  whole  length  of  the  chamber.  Five  series  of  such 
trays  are  superimposed  in  each  chamber,  which  makes  100  in  each  chamber, 
or  500  in  the  whole  stove.  At  each  end  of  these  chambers  is  a  number 
of  openings,  which  can  be  closed  by  a  door;  each  opening  corresponds  with 
a  scries  of  trays. 

When  the  rasped  fish-cake  is  put  upon  a  frame,  it  is  introduced  into  tho 
stove  through  one  of  the  openings  just  mentioned ;  a  second  is  then  intro- 
duced, which  causes  the  first  to  slide  along  the  bars ;  then  a  third,  and  so 
on  until  twenty  have  been  placed.  The  second  series  of  trays  is  then  in- 
troduced in  the  same  way  by  the  opening  next  above.    The  operation 
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is  proceeded  with  in  this  way  until  the  five  series  are  introduced  into  each 
of  the  five  chambers.  It  takes  about  2  hours  to  2J  hours  to  fill  the  stove 
with  the  500  trays,  which  it  is  capable  of  containing. 

A  current  of  air,  heated  by  the  coccle  oven  of  Chaussenot  to  a  tempera- 
ture of  from  140°  to  158°  Far.,  circulates  through  the  five  chambers, 
according  as  each  is  filled  with  the  trays  of  fish,  the  draught  being  main- 
tained by  a  chimney. 

As  soon  as  the  last  tray  is  introduced  into  the  stove,  the  first  is  fit  to  be 
withdrawn.  This  is  effected  in  the  simplest  manner;  a  child  placed  at  one 
extremity  of  the  stove  introduces  a  tray  freshly  charged,  this  pushes  with- 
out any  effort  the  whole  scries  ranged  upon  the  bars,  and  causes  the  last 
in  the  series  at  the  lower  end  of  the  stove  to  slide  out,  where  it  is  received 
by  another  child ;  a  fresh  tray  is  again  introduced,  and  another  is  pushed 
out,  and  so  on  for  the  whole  stove.  In  this  way  the  action  of  the  stove  is 
constant,  being  filled  as  fast  as  it  is  emptied,  without  the  workpeople  being 
exposed  to  the  action  of  the  heat,  and  without  suffering  in  the  least  from  it, 
and  being,  nevertheless,  able  to  communicate  to  one  another  the  details  of 
tho  work,  the  chambers  acting  as  conductors  for  the  voice. 

This  stove  constitutes  one  of  the  most  important  features  in  the  system 
of  M.  dc  Molon ;  it  dries  rapidly,  regularly,  and  with  comparatively  small 
expenditure  of  heat,  since  100  kilogrammes  (220  lbs.)  of  coal  a  day  are 
sufficient  for  heating  the  coccle ;  and  the  continuity  of  its  action  is  perfect. 

According  as  the  dried  fish  is  withdrawn  from  the  chambers  it  is 
thrown  into  a  heap,  on  a  board  close  by,  from  which  it  is  put  with  a  shovel 
into  the  mill  hopper  by  a  child.  The  mill  reduces  it  to  a  sufficiently  fine 
and  perfectly  dry  powder,  which  is  at  once  put  in  sacks  or  casks,  and  sealed, 
in  order  that  there  may  be  no  means  of  adulterating  it. 

To  any  one  acquainted  with  the  processes  and  machinery  employed  in  the 
manufacture  of  beet  sugar,  it  will  at  once  be  evident,  that  the  organization 
of  the  process  just  described  was  the  result  of  an  acquaintance  with  that 
manufacture.  This  is  another  instance  of  the  benefits  conferred  upon 
France  by  the  beet  sugar  industry,  for  to  that  branch  of  manufacture  it 
may  be  truly  said  to  owe  the  rise  of  its  present  manufacturing  system.  A 
branch  of  iudustry  requiring  a  combination  of  chemical  and  mechanical 
skill  carried  on  in  the  midst  of  a  rural  population,  especially  if  connected 
with  agriculture,  has  far  more  influence  upon  the  permanent  prosperity  of 
a  people  materially  and  intellectually,  than  the  greatest  branch  of  industry 
entirely  confined  to  the  civic  population. 

To  carry  on  all  the  operations  just  described,  only  six  men  are  employed 
at  Concarneau,  who  receive  about  Is.  a  day,  and  ten  children,  who  receive 
from  sixpence  to  sevenpence.  Under  those  conditions,  and  without  working 
at  night,  this  factory  is  capable,  as  we  have  already  remarked,  of  producing 
from  four  to  five  tons  of  dry  manure  a  day,  representing  about  18  to  20 
tons  of  fish  or  offal ;  that  is  1 00  paiis  of  fresh  fish  yield  about  22  parts  of 
fish  powder.  By  working  at  night,  which  will  be  done  during  the  ensuing 
year,  when  the  fishery  shall  have  been  better  organized,  this  establishment 
will  be  able  to  produce  from  8  to  10  tons  of  manure.  M.  de  Molon 
estimates  the  number  of  days  in  the  year  during  which  the  fishermen  could 
fish,  at  from  200  to  250.    In  only  counting  200  working  days,  the  estab- 
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lishment  at  Concarnean  could  thus  produce  from  1600  to  2000  tons  of 
manure  annually,  which  at  the  rate  of  3  cwts.  per  statute  acre,  would 
suffice  to  manure  from  10,000  to  13,000  acres  of  land ;  and  would  represent 
at  22  per  cent,  of  dried  manure,  a  fishing  of  from  9,000  to  10,000  tons. 
Tho  Sardine  fishery  and  the  offal  of  the  curing  houses,  formerly  lost,  would 
furnish  about  one  half  of  that  quantity;  but  M.  de  Molon  has  pointed  out  a 
fact  from  which  would  appear  to  result  the  incontestable  facility  of  obtaining 
at  Concarnean,  far  greater  quantities  of  fish  than  those  mentioned  above, 
by  the  fishery  of  the  coal  fish,  which  is  sometimes  found  in  immense  quan- 
tities on  the  coast,  but  which  the  fishermen  do  not  often  take,  as  they 
could  find  no  sale  for  them. 

The  factory  of  Concarneau,  with  the  organized  fishery,  which  M.  de 
Molon  intends  to  establish  (60  to  78  well  equipped  boats),  and  by  doubling 
its  present  plant,  which  is  also  intended,  will  quadruple  the  quantity  of  dry 
manure  which  is  now  produced  in  working  only  1 0  hours  per  day. 

In  addition  to  the  1 80  kilogrammes  of  coal  burned  in  heating  the  stove, 
we  may  add  that  130  more  (286£  lbs.)  are  consumed  by  the  steam  engine, 
making  a  total  of  230  kilogrammes,  or  a  little  more  than  4£  cwts,  or 
about  one  cwt.  of  coal  to  one  ton  of  manure. 

The  fish  manure  fetches  about  8s.  per  cwt.  in  the  locality,  and  is  eagerly 
aonght  after  by  the  farmers,  who  expect  the  most  signal  results  to  agricul- 
ture, from  the  extension  of  the  manufacture  ;  while  the  oil  which,  as 
already  remarked,  constitutes  about  2£  per  cent,  of  the  raw  fish,  would  be 
worth  from  3&  to  3*.  Ad.  per  gallon.  These  figures  show  at  once  that  the 
manufacture  must  be  profitable — a  fact  which  is  fully  guaranteed  by  Messrs. 
Payen  and  Pommier,  who,  as  a  commission  sent  from  the  Agricultural 
Society,  in  order  to  report  upon  the  project,  had  the  privilege  of  examining 
the  books  of  the  concern,  and  of  thus  satisfying  themselves  of  its  commercial 
success. 

The  factory  of  Concarnean,  as  we  have  already  noticed,  was  only  founded 
in  order  to  serve  as  a  model,  not  alone  for  those  which  may  be  established 
on  different  points  of  the  French  coast,  but  also  in  foreign  countries.  In 
addition  to  the  factory  established  under  the  superintendance  of  M.  de  Molon, 
junior,  in  Newfoundland,  and  which  in  its  actual  condition  is  capable  of 
furnishing  from  8,000  to  10,000  tons  of  manure  annually,  it  is  proposed  to 
establish  others  on  the  same  coast,  and  also  on  the  coasts  of  the  North  Sea, 
on  such  a  scale  as  will  furnish  sufficient  manure  to  completely  replace  the 
guano  now  imported  from  Peru. 

When  we  recollect  what  a  large  amount  of  offal  has  hitherto  been  wasted 
upon  our  coasts,  the  vast  quantity  of  coarse  fish  which  have  been  rejected, 
and  thrown  again  into  the  sea;  but  above  all,  when  we  consider  the 
enormous  extent  of  ocean,  teeming  with  animal  life,  which  has  contributed 
so  little  towards  the  sustenance  of  mankind,  we  cannot  help  thinking  that 
at  Concarneau  has  been  laid  the  foundation  of  a  great  branch  of  industry, 
which  is  destined  to  renovate  the  worn  ont  soils  of  the  richly  populated 
countries  of  Europe. 

For  such  an  industry  Ireland  i*  peculiarly  favoured  by  position,  and  wants 
but  the  enterprise  and  perseverance  of  a  few  individuals  to  develop  it. 
Again  we  say  who  will  be  the  pioneer? 
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Art.  II. — On  a  Self-acting  Sewer  Flusher  and  Ventilator.   Patented  by 

John  Gray,  M.  D. 

There  is  a  very  prevalent  opinion,  that  the  exhalations  from  putrescent 
animal  or  vegetable  matter  are  capable  of  generating  disease,  especially 
that  of  an  epidemic  and  contagious  character;  and  that  localities  where 
the  putrefaction  of  animal  or  vegetable  substances  is  going  on  are  roost 
subject  to  such  tliseases,  and  that  those  diseases  are  there  most  fatal.  Io 
the  sewers  underlying  all  large  cities,  we  have  such  a  state  of  putrefaction 
in  its  most  active  form ;  and  whatever  value  we  may  attach  to  the  opinion 
just  stated,  there  can  be  no  doubt  that  the  breathing  of  air  tainted  by 
such  exhalations  is  not  very  conducive  to  health.  Breathing  air  contain- 
ing sulphuretted  hydrogen  or  similar  gases,  if  it  does  not  iuduce  positive 
disease,  diminishes  the  vitality  of  the  persons  constantly  subjected  to  its 
action,  and  renders  them  less  capable  of  resisting  the  attacks  of  disease. 
Hitherto  the  system  of  sewerage  in  common  use  was  admirably  adapted 
to  the  generation  of  putrid  exhalations,  and  the  drain  sewers  into  the  main 
ones  were  still  more  so;  and,  indeed,  we  must  unfortunately  say,  still  are 
equally  well  adapted  to  be  so  many  conducting  pipes  for  conveying  those 
exhalations  into  our  houses.  And  having  got  there  the  arrangements  for 
their  diffusion  through  the  house,  arc,  in  many  places,  even  still  better. 
This  is  especially  the  case  in  Dublin,  where  the  absurd  system  of  making 
subterraneous  kitchens  prevails;  these  act  as  receivers,  from  which  a  con- 
stant current  proceeds  up  our  staircases,  accompanied  by  a  combination  of 
various  other  odours  derived  from  the  culinary  operations  going  on  below, 
and  are  thence  distributed  to  each  apartment. 

The  radical  remedy  for  all  this  would  doubtless  be  to  prevent  our  sewers 
acting  as  generators,  by  removing  constantly  all  accumulations  of  matter 
which  could  putrify;  this,  of  course,  could  only  bo  done  by  washing  or 
flushing  them  from  time  to  time  with  large  bodies  of  water,  let  in  at  the 
extremities  of  all  the  ramifications  of  the  sewerage.  Such  a  process  has 
been  more  than  once  proposed,  but  in  order  to  employ  it  the  whole 
sewerage  must  be  in  a  perfect  condition,  and  built  according  to  certain 
principles.  But  in  the  present  coudition  of  the  supply  of  water  it  would 
be  an  expensive  process.  All  we  can  hope  to  do,  therefore,  is  to  shut  off 
the  communication,  as  well  as  we  can,  between  the  street  sewers  and  our 
houses,  and  for  this  purpose  numerous  contrivances  have  been  invented, 
among  which  the  common  D  trap  is,  perhaps  the  best,  and,  yet,  from  oar 
experience  of  it,  as  at  present  available,  it  is  liable  to  get  out  of  order 
continually. 

Dr.  Gray,  of  this  city,  who  has  devoted  a  considerable  amount  of  atten- 
tion to  this  class  of  subjects,  has  lately  patented  an  apparatus  which 
prevents  this  derangement  of  the  trap,  which  instead  of  placing  in 
the  house,  he  places  at  the  end  of  the  drain  pipe,  where  it  discharges 
itself  into  the  street  sewer.  This  position  of  the  trap  involves,  of  course, 
the  necessity  of  keeping  the  drain  pipe  perfectly  clean,  which  he  pro- 
poses to  effect  by  regular  flushings  at  fixed  periods.  As  this  object 
could  never  be  effected  if  it  required  the  attendance  of  a  person  to  open 
a  cock  or  valve  at  the  proper  time,  Dr.  Gray  has  invented  a  self-acting 
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flashing  apparatus  for  that  purpose.  Having  had  an  opportunity  of 
examining  the  apparatus,  and  seeing  it  in  action  on  a  full  working  scale, 
on  the  occasion  of  its  public  exhibition  by  Dr.  Gray,  in  the  Corporation 
Yard,  in  Winctavern- street,  in  this  city,  before  a  large  number  of  the  prin- 
cipal citizens  of  Dublin,  interested  in  sanitary  measures,  we  have  become 
convinced  of  its  great  utility,  and  have,  therefore,  hastened  to  bring  it 
fully  under  the  notice  of  our  readers.  It  is  exceedingly  ingenious,  and  is 
remarkable  for  its  simplicity — this,  indeed,  is  one  of  its  most  important 
features.  It  may  be  made  of  copper,  zinc,  or  tin  plate,  by  any  tin  man, 
and  may  be  repaired  with  the  greatest  facility  in  the  most  out  of  the  way 
town  in  the  country,  and  is,  therefore,  free  from  the  disadvantages  which 
so  frequently  attends  many  iugenious  contrivances,  namely,  the  difficulty 
of  getting  them  repaired  except  by  the  maker.  The  whole  mechanism  could 
also  be  procured  for  a  few  shillings,  so  that  its  cost  cannot  be  a  barrier  to 
its  use. 

The  self-acting  sewer  flusher  and  ventilator  consists  essentially  of  a  cistern, 
in  the  bottom  of  which  is  inserted  a  circular  valve  seat  5  inches  in  diameter, 
having  a  small  supply-pipe,  the  flow  of  which  is  regulated  by  a  nozzle 
and  a  self-acting  apparatus  for  opening  and  closing  the  valve  at  the  proper 

The  self-acting  apparatus  is  formed  by  an  arrangement,  which  brings 
suddenly  into  action  the  buoyancy  of  a  powerful  float  which  has  connection 
with  the  discharge  valve  of  the  cistern,  and  carries  it  up  off  the  valve  seat, 
so  as  to  allow  the  discharge  of  the  water,  and  then  allows  it  gradually  to  re- 
cover its  position  and  close  the  valvular  opening  in  the  cistern.  This  is 
effected  by  an  ingenious  but  very  simple  contrivance.  The  float  is  not  placed 
iu  the  general  cistern,  but  in  a  separate  one  fixed  in  the  general  one,  and  in 
connection  with  this  separate  cistern  or  float  chamber  is  a  reservoir,  which 
contains  enough  of  water  to  bring  the  buoyancy  of  the  float  into  action. 
This  reservoir  receives  water  from  the  cistern  in  the  same  proportion  as  it 
is  admitted  into  the  cistern  by  the  supply  pipe,  and  fills  very  slowly; 
when  full,  an  arrangement  is  made  to  allow  its  contents  to  flow  suddenly 
through  a  large  opening  into  the  bottom  of  the  float  chamber,  and  thus 
send  up  the  float,  which  carries  with  it  the  valve,  which  is  itself  buoyant 
in  water,  and  thus  opens  the  discharge  hole  in  the  cistern.  The  water  in 
the  cistern  is  thus  allowed  to  flow  otf,  and  yet  the  float  remains  up,  keeping 
the  valve  also  with  it.  The  float  is  let  down  again  by  a  small  syphon, 
which  slowly  discharges  the  water  let  into  the  float  chamber,  and  thus 
gradually  lets  down  the  valve  to  its  former  position,  so  as  to  close  tho 
valvular  opening  and  allow  the  cistern  to  become  again  filled. 

The  valve  is  peculiarly  constructed,  and  admirably  suited  to  the  purpose. 
It  consists  of  a  hollow  cylindrical  tube  the  full  width  of  the  entire  opening, 
and  within  a  few  inches  of  the  entire  depth  to  which  the  water  is  allowed 
to  attain.  By  this  adaptation  the  water  pressure  on  the  valve  is  gotten 
rid  of,  and  the  valve  once  removed  from  its  scat,  instead  of  being  a  dead 
weight  on  the  float,  aids  it  by  its  buoyancy,  and  actually  bounds  upwards 
when  liberated,  falling  again  as  the  water  bed  descends,  but  being  caught 
by  the  float  before  it  has  fully  descended,  and  it  is  then  gradually  let  down 
by  the  descent  of  the  float  to  its  place,  so  as  to  close  the  valve  opening. 
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Fig.  a. 


We  shall  now  proceed  to  describe  the  mechanism  in  detail.  Fig.  1 
represents  a  cistern  provided  with  the  flushing  valve,  which  is  shown 
lifted  off  its  seat,  the  remainder  of  the  apparatus  being  shown  in  the  posi- 
tion which  it  would  have  when  the  valve  would  be  closed,  and  a  perspective 
view  of  the  self-acting  apparatus  for  lifting  it.  Fig.  2  is  a  perspective  view 
of  part  of  the  lifting  apparatus,  showing  the  peculiar  arrangement  of  the 
different  chambers,  and  in  fig.  3  the  same  mechanism,  including  the  valve 
itself,  is  shown  in  section,  the  whole  self-acting  apparatus  being  shown,  lifted 
up  so  as  to  exhibit  the  valve  seat  S.  The  position  of  the  valve  H  with 
respect  to  the  other  part  of  the  apparatus  is  that  which  it  ought  to  have 
when  closed.  P,  fig.  1,  is  the  supply  pipe,  with  the  peculiarly  constructed 
ball-cock  to  be  described  subsequently,  for  regulating  the  supply  of  water.  A 
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is  the  float  lying  down  in  the  float  chamber  B,  fig.  2.  B,  fig.  1,  is  the  external 
wall  of  the  float  chamber,  G  is  a  reservoir  which  surrounds  the  upper  portion 
of  the  float  chamber,  its  inner  wall  being  formed  by  the  onter  wall  B,  of  the 
float  chamber,  the  two  thus  forming  annular  concentric  chambers.  In  fig.  3 
A  represents  a  section  of  the  float,  which  is  an  annular  drum,  B  the  float 
chamber  in  which  it  lies,  and  C  the  reservoir.  D,  figs.  2,  3,  is  a  pipe 
connecting  the  bottom  of  the  reservoir  C  with  the  float  chamber  B,  into 
which  it  opens  directly  at  E,  fig.  3.  F,  fig.  3,  is  a  valve  which  shuts  off 
the  connection  between  the  reservoir  and  the  float  chamber  when  at  rest, 
and  allows  water  to  flow  from  the  former  into  the  latter  when  it  is  lifted. 
6,  figs.  1  and  3,  is  a  bar  called  the  lift  bar,  which  crosses  the  opening  in 
the  centre  in  the  annular  drum  or  float,  and  is  attached  to  the  latter.  In 
its  centre  is  a  hole,  through  which  the  guide  rod  attached  to  the  float  H 
moves  up  and  down.  This  guide  rod  is  surmounted  by  a  head  or  button, 
I,  which  limits  the  motion  of  the  valve,  and  enables  the  bar  G  to  lift  the 
valve  H.  A  similar  button,  K,  is  fixed  upon  the  rod  of  the  valve  F,  by 
means  of  which  it  is  lifted.  L,  fig.  3,  is  a  guide  rod,  but  unconnected  with 
a  valve  placed  at  the  opposite  side  of  the  reservoir  to  the  valve  F,  in  order 
to  steady  the  motion  of  the  float,  the  top  of  this  rod  is  seen  at  L  in  fig.  1 , 
where  it  issues  through,  and  is  fixed  to  the  lift  bar.  M  is  a  tube  soldered  into 
the  bottom  of  the  reservoir,  and  rising  a  certain  height  in  it,  through 
which  the  water  in  the  cistern  enters  the  self-acting  apparatus.  N,  figs. 
1  and  3,  a  small  syphon  pipe,  which  passes  through  one  of  the  sides  of  the 
cistern  A,  for  discharging  the  water  from  the  float  chamber  into  the  pipe 
outside  the  cistern  leading  from  the  valve  to  the  street  sewer.  0  is  the  cylin- 
drical opening  or  pipe  formed  by  the  inner  wall  of  the  float  chamber, 
through  which  the  cistern  valve  H  passes  in  its  upward  and  downward 
motion.  S,  fig.  3,  the  valve  seat,  consisting  of  an  annular  disk  of  vulcanized 
India  rubber,  with  the  discharging  orifice  in  the  centre,  opening  into  the 
pipe  R,  shown  in  fig.  1,  leading  to  the  drain  pipe.  S,  fig.  1,  shows  the 
neck  of  the  valve  H,  which  fits  iuto  the  valve  seat  on  the  top  of  the  flush- 
ing pipe  R,  and  which  is  not  shown  in  this  figure. 

By  the  aid  of  this  description  it  will  now  be  easy  to  understand  the 
mode  of  action  of  the  apparatus.  We  shall  suppose  that  it  is  desired  to 
flush  a  sewer  once  in  the  twenty-four  hours,  and  to  employ  for  that  pur- 
pose 25  or  50  gallons  of  water,  the  cistern,  which  may  be  a  wine  or 
whiskey  butt,  is  obtained  of  the  requisite  size  to  hold  that  quantity,  and 
the  supply  pipe  so  regulated  that  it  will  discharge  25  or  50  gallons  of 
water,  as  the  case  may  be,  into  the  cistern  in  the  twenty-four  hours. 
When  the  water  rises  in  the  cistern  to  the  level  of  the  bottom  of  the 
reservoir,  C,  it  will  enter  the  orifice  of  the  pipe  M,  and  will  ascend  in  it 
in  proportion  as  the  cistern  fills.  As  soon  as  it  reaches  the  top  of  the 
tube  M,  it  will  flow  into  the  reservoir  C,  which  it  will  gradually  fill  up  to 
the  level  of  a  notch  or  lip  in  its  inner  wall.  Having  reached  that  height 
it  will  flow  over  the  lip  into  the  float  chamber  B,  and  after  a  moment  will 
slightly  lift  the  float,  carrying  with  it  the  lift  bar;  as  the  bar  rises  it 
meets  the  button,  K,  on  the  end  of  the  spindle  of  the  drop  valve  F,  which 
is  screwed  down  to  a  plane  three-fourths  of  an  inch  lower  than  that  of  the 
discbarge  valve  H,  and  thus  lifts  the  valve  F,  but  not  the  valve  H.  The 
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opening  of  the  valve  F,  allows  a  large  volnme  of  water  to  rapidly  rush 
by  the  pipe  D,  and  the  orifice  E,  into  the  float  chamber  B,  and  to  sud- 
denly lift,  with  a  sort  of  jerk,  the  float,  the  lift  bar  of  which  strikes  the 
button  I,  on  the  spindle  or  guide  rod  of  the  valve  H,  which  it  carries  up 
with  it,  and  thus  opens  the  discharging  orifice. 

If  no  means  existed  for  now  emptying  the  float  chamber,  the  valve 
would  always  remain  open,  but  by  a  very  simple  and  ingenious  arrange- 
ment, this  is  effected  as  the  flushing  proceeds.  When  the  water  is  at  its 
full  height  it  fills  the  small  syphon  N,  and  hence,  as  soon  as  the  level  of 
the  water  in  the  cistern  has  begun  to  sink  from  its  discharge  through  the 
valve  orifice  and  pipe  R,  the  syphon  commences  to  empty  the  float  chamber, 
into  which  no  more  water  can  enter  after  the  level  has  sunk  below  the 
top  of  the  pipe  M ;  according  as  the  float  chamber  is  emptied,  the  float 
descends  and  allows  the  valve  U  to  gradually  fall,  and  finally  close  the  valve 
orifice,  when  the  operation  recommences.  With  such  an  arrangement  the 
only  portion  of  the  water  consumed,  which  does  not  act  as  a  flushing  agent, 
is  the  portion  thus  discharged  by  the  syphon,  and  the  quantity  which  flows 
in  while  the  valve  remains  open.  As  the  self-acting  apparatus  is  very 
small  when  compared  with  the  cistern,  the  loss  from  the  first  source  is  quite 
unimportant.  That  from  the  second  is  scarcely  more  so,  as  the  time  that 
the  valve  remaius  open  is  not  more  than  two  or  three  miuutes,  during 
which  but  little  water  would  flow  into  the  cistern,  as  a  mere  dribble  would 
be  sufficient  to  work  it  at  intervals  of  twelve  hours. 

In  our  illustrations  we  have  shown  one  form  of  the  apparatus,  but  Dr. 
Gray  has  constructed  a  modification  which  differs  from  that  described  and 
illustrated,  in  having  no  reservoir.  Fig.  3  will  still,  however,  serve  to 
explain  this  new  form  of  the  apparatus.  In  the  first  place  we  may  suppose 
that  portion  of  the  reservoir  C,  shown  on  the  right  of  the  section,  fig.  3, 
with  its  connecting  pipe  M,  removed;  whilo  the  drop  valve  F,  is  placed  on 
a  pipe  situated  at  the  sides  of  the  cistern,  iustead  of  forming  part  of  an 
annular  reservoir.  The  part  of  the  reservoir  0,  with  the  valve  F  on  the 
left,  may  be  considered  as  the  section  of  this  pipe.  lu  this  case,  however, 
we  must  suppose  it  a  continuous  pipe  reaching  from  the  point  E,  where  it 
would  enter  the  float-chamber  B,  to  a  point  below  C  (on  the  left  hand), 
and  just  about  the  £  of  an  inch  below  the  water-level,  as  shown  in  the 
section;  at  this  point,  that  is  on  the  top  of  the  pipe,  just  beneath  the  surface 
of  the  water,  the  valve  F  would  be  placed.  This  valve  would  therefore 
reach  to  within  a  short  distance  of  the  level  of  tho  lip  or  opening  L,  fig.  3, 
and  would  of  course  be  acted  upon  in  the  same  way  as  where  the  reservoir 
C,  as  above  described,  would  be  employed,  but  differs  from  it  in  this,  that 
when  the  valve  F,  in  the  new  arrangement,  is  raised,  the  supply  intended 
to  act  on  the  float,  so  as  to  open  the  delivery  valve,  is  drawn  from  the 
general  cistern.  When  the  cistern  has  a  large  superficial  area,  and  is  not 
deep,  this  modified  arrangement  is  found  to  answer  perfectly  well.  Where 
the  cistern  is  large  in  proportion  to  the  area  of  the  discharge  valve,  the 
reservoir  is  useful  by  maintaining  a  continued  supply  for  the  float-chamber 
until  the  cistern  shall  have  been  discharged.  In  ordinary  cases  where  the 
modification  without  the  reservoir  could  be  employed,  it  would  obviously  be 
much  less  complex,  and  consequently,  leas  expensive,  than  the  apparatus 
with  the  reservoir. 
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Fig.  4. 

In  our  fourth  figure  we  have  given  a  view  of  the  flusher  and  drain 
pipe,  with  the  S  or  D  trap  entering  the  street  sewer,  in  order  to  illustrate 
the  ventilating  action  of  the  arrangement,  to  which  Dr.  Gray,  in  his  ex- 
planatory statement,  attributes  an  importance  second  only  to  the  scouring 
or  flushing  action.  Q,  as  in  fig.  1,  represents  the  cistern,  and  it  is  here 
represented  in  its  supposed  position  above  the  kitchen  or  on  the  first  floor, 
say  10  feet  from  the  level  of  the  kitchen  floor;  the  upright  leading  from 
the  bottom  of  the  cistern  A  into  the  drain  pipe  T,  corresponds  with  the 
pipe  H,  fig.  1 ;  U  is  the  D  trap,  and  V  its  opening,  and  W,  the  street  sewer. 

The  effect  of  this  arrangement  was  demonstrated  at  the  public  trial  of 
the  apparatus  to  be,  that  the  rapid  flush  coming  down  the  vertical  pipe 
condenses  the  air  contained  in  the  drain  pipe,  T,  as  it  precludes  its  exit 
into  the  cistern.  Driven  onwards  by  the  continuous  flood,  it  eventually 
forces  all  the  water  in  the  bend,  U,  out,  with  a  kind  of  explosion,  and 
then  rushes  out  into  the  street  sewer,  followed  by  the  flush  or  scour  of  water, 
which  sweeps  all  before  it,  and  this  scour  is  itself  followed  by  a  rush  of  air 
through  the  valve  at  the  bottom  of  the  cistern,  which,  when  the  water  has  all 
flowed  off,  completely  fills  the  vertical  and  drain  pipes  with  atmospheric 
air,  which  completely  and  most  effectually  ventilates  the  drain  pipe,  by 
changing  the  whole  body  of  the  air  daily  or  bi-daily.  The  trap  now 
washed  out  remains  full  of  water,  and  acts  as  a  seal,  preventing  any  foul 
air  from  returning  into  the  drain  pipe,  thus  any  air  liberated  back  into  the 
closet  must  bo  atmospheric  air  only,  for  that  only  fills  the  drain  pipe.  So 
great  is  the  force  of  the  flush  that  gravel,  lumps  of  mortar,  and  even  stones, 
placed  in  the  bottom  of  the  bend  U,  are  shot  out  with  considerable  force, 
So  that  uo  fear  need  be  entertained  that  such  a  drain  pipe  would  ever  get 
choked  if  regularly  flushed,  unless  by  the  introduction  of  some  large  object 
which  would  not  easily  pass  through  the  pipe,  This  trap  is  itself  a  new 
idea,  and  is  a  necessary  complement  to  the  flushing  apparatus,  which  it 
renders  perfect. 

Dr.  Gray  has  attached  a  clock  work  mechanism  to  his  apparatus,  so  aa 
to  enable  him  to  register  the  number  of  times  it  has  acted.  By  this  means 
it  becomes  a  water  meter;  and  in  case  the  apparatus  comes  into  general 
use,  this  self-registering  mechanism  will  afford  a  ready  means  to  water 
companies  who  sell  their  water  by  measure,  to  estimate  how  much  water  is 
used  for  this  special  purpose. 

In  conclusion  we  may  observe  that  Dr.  Gray's  self-flushing  apparatus  is 
not  only  applicable  to  flush  house  drains,  but  if  made  of  sufficient  size,  ia 
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equally  adapted  for  flashing  the  main  sewers  of  a  city.  Many  other  uses  of 
the  apparatus,  besides  that  of  flashing,  will,  we  are  confident,  suggest  them- 
selves to  our  readers. 


Abt.  III.—  On  the  Preservation  and  Storage  of  Corn,  by  the  method  of 

M.  Henri  Huart,  of  Cambrai. 

[In  vol.  I.,  page  279  of  this  Journal,  wo  made  a  few  observations  upon  the 
method  of  storing  corn  adopted  by  the  Messrs.  Iluart,  the  celebrated  millers  of 
Cambrai.  Since  then  a  complete  description  of  the  machinery  has  been  published 
in  the  Publication  Induslrielle  of  Armengaud.  As  there  arc  few  subjects  of  more 
immediate  importance  to  those  countries  than  that  of  storing  grain,  we  purpose 
giving  in  full  the  description  of  MM.  Huart's  machincrv  given  by  the  Messrs. 
Armengnud,  accompanied  by  the  necessary  engravings.  V*'e  also  purpose  noticing 
several  other  methods  recently  proposed  for  purifying  grain,  such  as  that  of  M. 
Doyerc  for  destroying  weevils  and  other  insects.  It  is  not  merely  to  the 
machinery  for  grinding  wheat  and  bolting  flour  that  the  immense  progress  made 
of  late  years  by  French  millers  is  to  be  altogether  attributed.  It  is  as  much, 
perhaps,  to  their  systems  of  purifying  and  preserving  their  grain.  We  therefore 
wish  to  direct  the  serious  attention  of  Irish  millers  to  the  present  article  upon 
that  subject,  and  to  the  future  ones  which  we  intend  to  devote  to  the  different 
branches  of  the  trade  in  corn,  the  manufacture  of  flour  and  brand.] 

More  than  thirty-five  years  ago  a  philanthropic  member  of  the  administrative 
Council  of  the  Society  for  the  Encouragement  of  Manufactures  of  France, 
M.  d* Artigues,  said,  with  reference  to  the  preservation  of  corn : — 4*  From 
the  periods  of  dearth  which  often  afflict  France,  and  to  the  relief  of  which 
the  previous  years  of  abundance  afford  no  help,  it  is  obvious  that  he  who 
would  invent  a  method  of  preserving,  easily,  securely,  and  cheaply,  the  corn  of 
abundant  years,  would  render  the  greatest  possible  service  to  the  country  and 
to  humauity.  The  hope  of  profit  induces  many  to  run  the  risk  which  is 
incurred  by  the  preservation  of  corn,  as  well  as  the  cxpeuse  and  loss 
occasioned  by  this  preservation,  to  amass  it  in  abundant  years,  with  the 
view  of  selling  it  in  times  of  scarcity.  But  the  number  of  these  merchants, 
who  cannot  be  too  much  encouraged,  has  much  diminished,  owing  to  the 
fears,  embarrassment,  and  expense,  which  are  the  inevitable  consequence  of 
the  storage  ef  large  quantities  of  corn.  France  especially  is  far  behiud  other 
nations  in  this  -kind  of  speculation.  During  years  of  abundance,  foreigners 
purchase  our  best  com  from  us  at  a  low  price,  and  when  deficient  crops  occur, 
they  bring  it  back  much  deteriorated,  and  sell  it  at  a  very  high  price." 

According  to  a  skilful  agriculturist,  M.  de  Gasparin,  of  the  Academy  of 
Sciences,  the  total  amount  of  corn  of  all  kinds  stored  in  France,  is  75 
millions  of  hectolitres  (25,792,500  quarters),  reduced  to  their  equivalent 
in  wheat,  deductions  being  made  of  seeds  and  oats.  Now,  if  there  are 
years  of  abundance,  which  produce,  on  the  average,  20  per  cent,  as  surplus, 
in  every  country,  there  are  also  years  of  dearth,  which  are  deficient  by 
6,  8,  and  even  10  millions  of  hectolitres,  as  for  instance,  in  the  years  1847 
and  1853.  M.  Tardieu,  Professor  to  the  Faculty  of  Medicine,  states,  in 
his  Dictionnaire  d'lli/giene  Publique,  that  from  1829  to  1840,  the  im- 
portation of  wheat  in  grain  aud  flour  rose  to  271  millious  of  francs 
(£10,848,000)  while  the  exportation  has  been  only  43  millions  at  the 
average  price  of  20  francs  (16*.)  the  hectolitre  [4&.  6<t  the  quarter]. 
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From  this,  wo  perceive  of  what  importance  a  good  system  of  reserve 
would  be,  not  alone  for  France,  bat  for  all  civilised  nations.  The  question, 
however,  is  so  complex  and  difficult,  that  many  years  elapsed  ere  it  was 
perfectly  solved.  For  its  complete  solution,  we  think  it  should  unite  the 
following  conditions: — 

1.  To  preserve  the  corn  during  an  indefinite  time; 

2.  To  improve  while  preserving  it; 

3.  To  operate  on  considerable  quantities,  without  employing  great  space; 

and — 

4.  To  effect,  besides,  a  saving  in  the  expense  of  management  and  storage. 
It  is  thus  that  M.  Huart,  of  Cambrai,  has  conceived  this  interesting 

problem,  and  we  must  say,  that  he  has  solved  it  in  the  most  ingenious  and 
satisfactory  manner.  The  author,  who,  as  an  intelligent  and  experienced 
manufacturer,  has  been  occupied  for  some  years  in  the  milling  trade,  has 
laid  it  down  as  a  principle,  that  corn  completely  cleansed,  purged  from 
destructive  insects,  from  dust,  and  from  the  foreign  substances  which  it 
contains,  can  be  preserved  indefinitely  after  having  been  brought  to  this 
condition  of  purity  by  a  continued  movement,  which  exposes  it  to  the  con- 
stant action  of  currents  of  cold  air. 

For  ourselves,  we  have  been  thoroughly  convinced  of  the  important 
results  obtained  by  M.  Huart,  by  visiting  bis  establishment  at  Cambrai, 
where  we  have  watched  with  the  greatest  interest  all  the  experiments 
which  are  renewed  there  every  day  on  considerable  quantities  of  corn. 
We  feel  that  great  perseverance,  and  at  the  same  time,  an  earnest 
desire  to  effect  a  benevolent  purpose,  was  requisite  on  the  part  of  the 
inventor,  in  labouring  at  so  difficult  a  subject,  which  has  occupied  the 
most  enlightened  minds,  and  in  the  expense  daily  incurred  by  all  kinds 
of  experiments. 

The  improved  method  now  in  operation  at  M.  Huart's,  and  which  we 
may  term  a  great  moveable  granary,  has  the  double  merit  of  containing 
from  three  to  four  times  more  corn,  in  equal  space  than  existing  granaries 
in  the  best  condion,  requiring  less  original  outlay,  entailing  incomparably 
less  expense  of  maintenance,  and  effectively  preserving  masses  of  corn  during 
several  years. 

In  order  to  render  the  question  more  clear,  we  have  thought  it  advisable 
to  trace  what  has  been  previously  done  on  the  same  subject.  We  have 
thus  beeu  enabled  to  compare  with  ease  different  methods,  and  to  be  con- 
vinced of  the  superiority  of  this  system. 

Before  giving  a  detailed  description  of  it,  we  think  it  will  not  be  unin- 
teresting to  many  of  our  readers  to  know  the  various  methods  of  preservation 
which  have  been  successively  proposed  during  the  last  fifty  years.  The 
summary  which  we  are  going  to  make  will  have  the  advnntage  besides  of 
proving  how  much  public  attention  has  been  occupied  with  that  important 
question,  44  the  preservation  of  corn,"  which  interests  equally  agriculture, 
the  welfare  of  individuals,  and  the  public  happiness  and  security,  and  which, 
at  various  epochs,  has  attracted  the  attention  of  the  Government  as  well  as 
that  of  all  those  benevolent  men  who  endeavour  to  apply  their  acquired 
knowledge  to  the  perfection  of  the  social  condition  of  mankind. 
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Historical  Notice  of  the  Preservation  of  Corn, ' 

"  The  most  fertile  countries,"  says  M.  de  Gasparin,  in  his  able  report  to 
the  Academy  of  Sciences,  "countries  which  generally  produce  more  than  is  re- 
quired for  their  subsistence,  may  be  exposed  to  the  effects  of  dearth  by 
many  physical  accidents,  and  the  simplest  plan  which  could  be  devised  for 
remedying  them  is  that  which,  in  the  most  remote  times,  Joseph  proposed 
to  Pharoah,  when,  foreseeing  the  years  of  sterility  which  were  to  succeed 
seven  years  of  abundance,  he  induced  him  to  accumulate,  during  the 
abundant  years,  the  surplus  produce  which  should  assist  in  supplying 
the  deficiency  of  the  others."  This  was  also  practised  in  China.  With 
these  two  nations,  who  had  voluntarily  interdicted  all  foreign  commerce, 
the  accumulation  of  reserves  was  a  necessity,  unless  the  surplus  were 
wholly  wasted,  and  this  necessity  afterwards  prevented  the  evil  caused  by 
the  forced  isolation  of  these  countries. 

Granaries  of  reserve  were  also  established  at  Berne,  which,  by  its  topo- 
graphical situation,  far  from  coasts,  and  in  the  midst  of  mountains,  could 
with  difficulty  procure  the  com  that,  in  the  event  of  scarcity,  it  would  require. 

But,  save  these  exceptional  cases — rendered  such  by  circumstances — 
reserves  of  corn  have  been  often  projected,  but  have  never  been  carried  out 
The  decree  of  the  Convention  of  the  9th  of  August,  1 793,  has  remained  a 
dead  letter,  in  the  Bulletin  des  Lois,  aud  the  constructions  raised  by  Napoleon, 
who  had  the  provisioning  of  Paris  alone  in  view,  have  not  fulfilled  the 
purpose  for  which  he  had  destined  them. 

Causes  of  the  Alteration  of  Corn. 

Before  indicating  the  means  of  preservation  which  have  been  proposed, 
we  mnst  remark,  with  a  distinguished  chemist,  M.  Pay  en,  who  made  a 
report  in  1837,  to  the  Society  for  the  Encouragement  of  Manufactures,  on 
an  investigation  proposed  relative  to  the  preservation  of  corn  and  the 
testing  of  flour: — * 

That  the  infection  of  corn  by  the  eggs  of  alucitcs  take  splace  even  in  the 
fields,  before  the  sheaves  are  gathered  in ;  and  that  larva:  are  subsequently 
developed,  attack  and  devour  the  interior  of  the  grain,  become  then 
metamorphosed,  and  reproduce  moths: 

That  humidity  in  corn  is  one  of  the  principal  causes  of  its  subsequent 
deterioration ;  that  it  occasions  a  commencement  of  germination  in  the  cars 
themselves,  and  later,  those  modifications  more  or  less  injurious,  which 
result  from  spontaneous  fermentation  amoug  the  embryos,  tho  seed  vessels 
and  their  teguments : 

That  weevils  in  general  attack  corn  only  when  it  is  stored,  and  are 
propagated  only  by  means  of  the  shelter  and  nourishment  afforded  them 
by  granaries  acccessible  in  all  parts. 

*  The  Society  then  founded  a  prize  of  4,000  francs,  to  be  awarded  in  1841,  to 
the  author  of  the  best  method  of  preserving  corn  in  fields  and  stores ;  and  a  second 
prize  of  4,500  francs  for  the  best  mode  of  purifying  corn  attacked  by  insects  and 
infected  by  rot.  These  prizes  have  been  successively  deferred  for  the  concours  of 
1843  and  1845,  and,  in  fine,  liave  never  been  carried  off 
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Th*  first  precautions  should  then  be  applied  daring  the  harvest,  which 
should  be  made  at  the  most  opportune  time,  as  soon  as  the  grain  is  per- 
fectly ripened ;  then  the  corn  should  be  rapidly  thrashed,  in  order  to  subject 
it  immediately  to  the  conditions  of  storage  which  have  been  adopted.  For 
this  purpose  mechanical  thrashing  would  be  often  more  advantageous  to 
agriculturists,  by  not  leaving  the  success  of  the  preservation  dependent  on 
the  inequalities  of  manual  operations.  After  these  precautious,  every 
means  of  economically  producing,  as  soon  as  the  thrashing  is  over,  a 
dedication  of  the  corn  sufficient  to  prevent  fermentation  and  mouldiness, 
and  the  propagation  of  insects;  then  a  storage  which  would  prevent  the 
recurrence  of  the  same  injurious  causes,  would  unite  the  conditions  necessary 
for  the  solution  of  the  problem. 

Chemical  Processes. 

Since  1808,  the  following  facts  were  communicated  to  the  Society  for  the 
Encouragement  of  Manufactures: — 1 .  That  M.  Van  den  Driesche  had  found 
that  the  blossom  of  the  elder  tree  was  capable  of  removing  the  weevils  and 
worms  which  introduce  themselves  into  corn  and  flour.  2.  That  M.  do 
Jaguet,  souS'prefet  at  La  Reole,  attributed  the  same  property  to  muriatic 
acid  gas.  3.  That  M.  Decamp,  of  Cambrai,  had  also  observed  that  insects 
do  not  attack  corn  preserved  on  boards  on  which  onion  seed  has  been 
dried* 

M.  de  Dombaale  had  also  proposed  the  application  of  sulphureous  acid 
gas  for  developed  insects,  and  M.  Robin  had  formed  a  special  apparatus  for 
the  destruction  of  the  eggs  and  larva  of  alucites. 

In  October,  1839,  MM.  Stombe,  Brothers,  of  Ribemont  (Aisne),  obtained 
a  patent  of  importation  for  five  years,  for  a  method  to  prevent  rot  in  corn- 
seed.  It  is  thus  described:  1.  A  hectolitref  of  seed  is  steeped  in  64  litres 
of  water  (14}  gallons).  2.  Into  this  are  thrown  two  French  pounds  of 
common  salt,  J  ounce  of  arsenic,  and  a  similar  quantity  of  alum,  J  ounce 
of  crushed  garlic,  and  -fa  of  a  litre  of  water,  in  which  is  introduced  of  a 
litre  of  spirits  of  wine,  and  an  equal  quantity  of  ether.  3.  After  the 
corn  has  steeped  for  half  an  hour  in  this  composition,  it  is  withdrawn 
from  the  water,  and  placed  in  a  vat,  containing  half  a  hectolitre,  in 
order  to  allow  it  to  drain  for  the  space  of  a  quarter  of  an  hour,  after  which 
the  contents  of  the  vat  are  deposited  in  the  granary.  4.  On  this  mass 
are  thrown  eight  decilitres  of  slack-lime;  the  heap  is  left  in  this  position 
only  three  hours,  after  which  the  grain  can  be  used  for  sowing.  5.  The 
same  water  will  serve  until  exhausted,  but  the  quantity  of  corn  must  bo 
diminished  in  the  same  proportion  in  which  the  volume  of  water  is  lessened; 
and  when  the  quantity  of  water  is  increased,  a  dose  of  the  above  composi- 
tion should  be  added,  corresponding  to  the  additional  quantity  of  water. 
6.  By  means  of  this  method,  even  black  corn  may  be  used  as  seed,  by 

•  This  method  has  been  recently  found  very  effective,  and  has  been  brought 
under  the  notice  of  the  SocUte  cV  Agriculture  by  the  Minister  of  Commerce  and 
oblic  Works, 
f  2|  bushels  nearly. 

VOL.  n.  C 
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which  the  quality  of  corn  is  improved.  7*  In  every  condition  of  climate  or 
of  temperature,  and  by  whomsoever  it  may  be  used,  the  above  preservative 
is  stated  to  be  infallible.  M.  Ledaux,  of  Bonny-sur- Loire,  also  demanded  a 
patent  in  1 845,  for  a  method  of  preservation  by  carbonic  acid.  For  this 
purpose  he  enclosed  the  corn  in  cylinders  of  thin  sheet  iron,  to  which  he 
communicated  a  rotatory  movement,  and  through  w^ich  he  sent  currents  of 
gas,  with  a  pressure  of  from  two  to  three  atmospheres,  leaving  the  corn  in 
this  state  until  delivery.  In  fine,  ou  the  18th  of  June,  1852,  MM.  Bizet  and 
Gaultier  de  Clanbry,  obtained  respectively  a  patent  of  fifteen  years  for  a 
process  they  elaborately  describe,  and  which  consists  simply  in  the  employ- 
ment of  chlorine,  sent  in  the  required  quantities  through  the  chambers 
which  contain  the  corn. 

This  method,  well  known  to  agriculturists,  and  perhaps  the  only  one  now 
used  in  France,  diminishes  the  ciFccts  of  the  spontaneous  alteration  of  corn, 
and  evidently  checks  the  reproduction  of  insects ;  but  as  regards  wet  years, 
old  stores  infected  by  weevils,  and  corn  attacked  by  alucites,  it  is  altogether 
insufficient,  an  incontestible  proof  of  which,  says  M.  Payen,  is  furnished  by 
the  enormous  losses  suffered  from  these  causes  in  France.  Wc  should  adi 
that  this  process  is  besides  expensive,  both  from  the  cxpertness  which  it 
requires,  and  from  the  expense  in  building  to  which  it  leads. 

Of  Corn  Pits. 

Pits  for  the  preservation  of  com,  a  method  which  has  been  attempted  to 
be  introduced  among  us,  arc  much  availed  of  in  southern  countries,  in 
which  their  use  has  been  mentioned  by  Greek  and  Latin  authors.  Corn 
has  been  thus  preserved,  from  time  immemorial,  in  a  great  part  of  Asia, 
Africa,  aud  even  of  Europe. 

M.  Terneanx,  one  of  tho  most  skilful  manufacturers  at  the  commence- 
ment of  this  century,  and  who  has  rendered  signal  services  to  industry, 
constructed  in  1 8 1  9  and  1 820,  on  his  property  at  Saint  Ouen,  two  pits, 
each  containing  nearly  200  hectolitres  of  corn  (fi8j  quarters.)  The  first 
pit  was  4  metres  (1 3^  ft.)  in  depth,  and  3  metres  50  centimetres  in  diameter; 
it  was  lined  to  2  metres  30  centimetres  in  height,  with  ordinary  masonry, 
forming  a  vault,  terminated  by  an  edge,  which  rose  20  centimetres  (about  8 
inches)  above  the  ground.  The  walls  of  this  pit,  from  the  base  to  the  top  rim, 
were  furnished  with  a  coating  of  rye-straw,  25  centimetres  (10  inches  nearly) 
thick,  supported  by  osier  twigs  passed  through  iron  hooks  placed  at  regular 
distances.  The  bottom  of  the  pit  was  covered  with  a  bed  of  basket-work, 
32  centimetres  thick,  and  a  long  layer  of  rye-straw,  on  which  was  placed  a 
straw  matting  roughly  twisted,  and  the  whole  was  pressed  and  trodden 
down  so  as  to  admit  the  leitst  possible  air.  The  1  Oth  of  December  following, 
and  during  rainy  weather,  M.  Terueaux,  deposited  in  this  pit  199  hectolitres 
of  wheat  of  good  quality,  tolerably  dry,  and  possessing  neither  taste  nor 
smell.  After  having  filled  the  pit  as  far  as  possible  with  straw,  the  lower 
aperture  was  closed  with  an  oaken  cover,  the  aperture  was  filled  with  stones, 
its  mouth  hermetically  closed  with  a  slab,  stopped  with  plaster,  and  tho 
whole  finally  covered  with  earth  arising  from  the  excavation. 
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The  pit  having  been  opened  on  the  10th  of  October,  1820,  it  was  found 
that,  on  the  quantity  of  corn  which  had  remained  in  it  daring  six  months 
and  a  half,  only  about  a  single  hectolitre  had  contracted  a  faint  mouldy 
smell ;  a  circumstance  which  is  naturally  explained  by  the  immediate  contact 
of  this  quantity  with  the  upper  portion  of  the  pit,  the  masonry  of  which  had 
been  recently  constructed.  The  remainder  was  found  in  a  perfect  state  of 
4  preservation,  and  produced  floor  of  superior  quality,  and  bread  of  an  excellent 
flavour,  similar  to  that  made  with  corn  preserved  by  the  ordinary  method. 

In  1822,  M.  de  Lasteyrie  was  appointed,  in  the  name  of  a  special  com- 
mission, to  draw  up  a  report  to  the  Societe'  tV Encouragement,  on  the  results 
obtained  by  such  a  method,  which  appeared  to  him  to  possess  many 
advantages,  as  ho  speaks  very  favourably  of  it,  and  proves  tho  good  stato 
of  preservation  in  which  the  corn  was  found  on  opening  the  pits.  A  little 
later,  in  1823,  he  communicated  the  various  experiments  which  were  made 
with  similar  apparatus  in  a  very  elaborate  report,  in  which  he  considers  the 
advantages  which  agriculture,  commerce,  and  population  would  derive  (rom 
a  simple,  sure,  and  economic  preservation  of  com.  "  Corn  can  be  preserved 
in  pits,"  says  M.  de  Lasteyrie,  •*  daring  one,  two,  and  three  years,  and  even 
longer,  when  enveloped  in  a  strong  lining  of  straw,  when  the  ground  is 
sufficiently  solid  to  support  this  kind  of  structure,  and  when  the  soil  is  of 
such  a  nature  as  not  to  admit  too  much  moisture,  or  an  infiltration  of  rain- 
water. It  is  necessary  to  remark,  that  even  in  countries  where  the  custom 
of  preserving  corn  in  pita  is  generally  adopted,  unwalled  pits  are  very  rarely 
employed,  it  having  been  observed  that  corn  cannot  be  long  preserved  in 
them  without  being  deteriorated.  This  method  has  been  used  only  in  those 
districts  where  the  soil  is  such  as  not  to  give  access  to  infiltrations  of  water. 
Such  is  the  case  in  Tuscany,  where  some  small  farmers  thus  deposit  their 
corn  for  one  or  two  years ;  while  tho  proprietors,  who  can  wait  for  high 
prices,  retain  it  in  walled  pits  daring  an  indeterminate  number  of  years.  In 
Poland,  corn  is  also  thrown  into  pits  lined  with  straw,  in  years  of  abundance ; 
but  the  low  price  of  this  provision  admits  of  the  loss  of  a  certain  quantity, 
in  order  to  preserve  the  greater  part  of  the  harvest."  Farther  on,  M.  de 
Lasteyrie  says  in  his  report: — "The  experiments  which  have  been  made 
at  Roule,  have  not  had  the  results  which  would  have  been  expected,  had  all 
the  necessary  precautions  been  taken.  The  first  pit,  constructed  of  rough 
stones,  and  lined  with  a  sheet  of  lead,  was  filled  with  corn,  and  then 
covered  with  another  sheet,  folded  like  the  first ;  the  whole  was  covered 
with  a  straw  matting,  a  thin  coat  of  sand,  and  a  second  thick  layer  of  lime. 
In  spite  of  these  precautions,  however,  moisture  had  pcuetrated  through  tho 
joinings  of  the  lead,  and  the  lime,  combining  with  the  carbonic  acid  gas, 
produced  by  the  fermentation  of  the  corn,  and  thus  augmenting  the 
proportion  of  oxygen,  rendered  the  air  fit  for  the  respiration  of  insects, 
which  have  been  found  even  in  the  midst  of  the  pit,  and  which  have 
occasioned  severe  damage.  The  air  of  this  pit,  on  being  analyzed  by  M. 
Vanquelin,  yielded  no  excess  of  carbonic  acid :  thus  the  means  employed 
against  humidity  has  not  been  able  to  prevent  it  entirely,  and  has  been 
fatal  to  the  corn  by  adapting  the  air  to  the  respiration  and  subsistence 
of  insects.    The  second  pit  of  the  Magazine  of  Roule,  was  hollowed  in 
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the  earth,  and  had  neither  vanlt  nor  walls.  Some  faggots  were  burned  in 
it  in  order  to  dry  and  harden  the  sides,  which  were  lined  with  straw,  before 
the  grain  was  thrown  in.  The  preservatives  were  not  very  successful  in 
this  pit;  mouldiness  appeared  in  some  parts;  weevils  attacked  the  corn, 
and  were  found  even  to  a  third  of  the  height.  The  activity  of  these  insects 
must  be  attributed,  as  in  the  preceding  pit,  to  the  presence  of  lime.  In 
the  third  pit,  which  was  constructed  of  brick,  a  brick  lining  without  mortar 
had  been  built  to  within  a  decimetre  of  the  walls:  thus  the  humidity  of  the 
soil  haviug  found  greater  access,  in  spite  of  the  lime  with  which  the  pit  had 
been  covered,  the  mass  of  corn  damaged  was  more  considerable,  and  the 
insects,  having  a  greater  quantity  of  air,  were  found  at  the  surface  as  well 
as  at  the  bottom  of  the  corn.  Other  experiments  have  been  also  tried  at 
the  storehouse  of  Roule.  Corn  enclosed  in  a  large  freestone  vessel,  and 
covered  with  a  sheet  of  lead,  without  the  addition  of  lime,  gave  no  indication 
of  weevils,  and  was  found  in  good  preservation,  but  the  swelling  of  the 
corn  having  split  the  vessel,  the  corn  in  contact  with  the  fissure  had  con- 
tracted mouldiness.  Three  other  vessels  were  placed  in  a  subterranean 
vault,  two  of  which,  enveloped  with  straw  and  well  covered,  were  found  to 
have,  one,  the  corn  gnawed  by  weevils,  and  the  other  damaged  by  hu- 
midity, but  without  weevils;  finally,  the  third,  which  consisted  of  an  immense 
freestone  jar,  with  a  narrow  neck  closed  by  a  sheet  of  lead,  was  the  only 
one  in  which  the  corn  was  perfectly  preserved,  and  in  which  it  suffered  no 
damage  either  from  moisture  or  from  weevils.  From  all  these  facts  we 
must  then  conclude,  that  corn  has  been,  and  must  be,  deteriorated  when  it  is 
not  sufficiently  secured  against  moisture,  and  when  the  air,  rendered  fit  for 
respiration  by  the  presence  of  lime,  is  thus  capable  of  supporting  the  vitality 
of  insects. 

We  cannot  omit  speaking  of  a  store  formed  of  thick  oak  planks  in  one  of 
the  vaults  of  the  granary  of  reserve.  Corn  was  perfectly  preserved  in  it  for  the 
space  of  a  year,  with  the  exception  of  a  little  moisture  iu  some  parts  of  it 
immediately  next  the  walls.  These  sort  of  wooden  chambers  can  be  em- 
ployed with  advantage  in  certain  circumstances;  but  their  price,  so  high 
when  compared  with  their  durability,  admits  of  their  employment  only  in 
very  few  localities,  besides,  the  influence  of  moisture,  heat,  or  of  cold,  may, 
according  to  the  position  in  which  it  is  placed,  produce  effects  on  the  corn 
which  would  tend  to  deteriorate  or  destroy  it,  if  left  in  these  chambers  for 
many  years;  the  joining  of  the  planks  would  even  give  access  to  the  external 
air,  which  would  permit  weevils  to  live  and  exert  their  ravages.  At  the 
Hospital  of  St.  Louis,  two  pits  were  formed  for  the  preservation  of  corn,  in 
case  of  dearth,  for  ten  yeare ;  they  were  of  rough  millstones,  with  a  thick 
coat  of  lime,  with  layers  of  bitumen,  cement,  litharge,  and  oil,  and  lastly 
with  linings  of  thin  lime  and  sand. 

After  having  dug  the  pit,  the  bottom  was  lined  with  pebbles,  over  which 
were  placed  slabs  of  dry  millstone,  and  on  this  the  base  of  the  pits  was  formed 
with  millstones  cemented  with  thin  mortar  and  sand.  The  construction  of 
lateral  walls  has  been  varied  by  joining  bricks,  rough  stones,  and  millstones 
sometimes  with  thick  lime,  sometimes  with  thin ;  in  fine,  these  different 
portions  of  walls  have  been  left  without  lining  in  some  places,  while  in 
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others  they  havo  been  covered  with  a  layer  of  thin  lime  and  sand,  or  with 
one  of  bitumen  or  cement  composed  of  powdered  brick,  litharge,  and 
oil  The  exterior  walls  were  enveloped  in  a  layer  of  coarse  sand,  about 
the  thickness  of  two  decimetres  (7 '87  inches).  This  precaution  was 
taken  iu  order  that  the  rain-water,  iu  penetrating  the  soil,  should  not  lodge 
against  the  walls  of  the  pit  or  at  its  base.  In  order  to  render  the  layers  of 
lime  and  saud  impervious  to  moisture,  care  was  taken  to  carbonate  Aem 
by  burning  charcoal  several  times  in  the  interior  of  the  pits. 

These  pits  having  beeu  constructed  with  the  various  combinations  of 
materials  and  with  the  precautions  indicated  above,  126  hectolitres  of 
corn  (43£  quarters  nearly)  were  poured  into  one,  and  into  the  other,  13 1£ 
(45  quarters),  supplied  by  the  granary  of  Paris.  The  pits  were  closed  up, 
and  the  official  report  of  this  operation  was  sent  to  the  Minister  of  the 
Interior.  These  pits  having  been  opened  after  the  lapse  of  twelve  months, 
the  member  of  the  commission  charged  by  the  Minister  with  the  direction 
of  these  operations,  transmitted  to  his  excellency  the  official  report,  which 
proved  the  condition  of  the  corn  and  that  of  the  pits.  The  Council  of 
Food  Supplies  for  Paris  has  also  drawn  up  reports  in  order  to  testify  to  the 
existence  of  the  same  condition. 

The  results  of  the  various  observations  which  have  been  made  during  the 
extraction  of  the  corn,  and  after  its  entire  discharge,  arc:  that  the  corn  which 
was  next  the  layers  of  thin  carbonated  mortar,  or  next  those  of  bitumen,  or 
finally,  next  those  of  oil  aud  litharge,  was  found  dry  and  in  a  perfect 
state  of  preservation,  while  the  corn  next  the  walls  which  had  no  lining, 
was  mouldy  or  rotted  to  a  depth  of  from  25  to  75  millimetres  (1  to  3  inches 
nearly).  Similar  results  were  obtained  in  the  two  pits,  an  identical  con- 
nection found  between  the  same  modes  of  construction;  so  that  a  double 
certainty  has  been  acquired  on  the  efficiency  or  imperfection  of  the  methods 
employed  in  the  double  experiment  made  on  the  two  pits,  and  that  we  can 
assert,  that  the  end  proposed  in  this  experiment  has  been  perfectly 
attained. 

In  1819.  Count  Dejean,  Director  General  of  Military  Provisions,  also 
constructed,  with  the  permission  of  the  Minister  of  War,  three  receptacles 
composed  of  lead,  of  cylindrical  form,  two  millimetres  thick,  and  suuk  into 
two  blocks  of  stones.  These  receptacles,  eight  cubic  metres  in  capacity 
(10*464  cubic  yards),  were  placed  in  different  situations,  one  in  a  cave,  the 
other  on  the  ground  floor,  and  the  third  in  the  first  story,  before  a  window 
facing  the  sonth.  Having  been  filled  with  corn  of  good  quality,  and 
perfectly  sound,  on  the  15th  of  November,  1819,  they  were  opened 
on  the  20th  of  November  the  following  year,  when  the  grain  appeared 
in  the  most  perfect  state  of  preservation,  with  the  exception  of  one  which 
contained  grain  of  an  inferior  quality,  which  emitted  a  milky  odour,  but 
which,  however,  disappeared  after  being  exposed  for  some  hours  to  the  open 
air.  General  Demarcay,  who  had  long  perceived  the  disadvantages  of 
ordinary  granaries,  converted  an  old  ice-house  situated  on  his  property  into 
a  sort  of  corn-pit,  by  constructing  therein  a  kind  of  wooden  chest,  separated 
from  the  walls  only  by  the  width  of  two  small  vertical  beams,  on  which  the 
planks  that  enter  into  its  construction  are  nailed.     The  bottom  of  the 
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chest  is  rather  more  distant  from  the  floor  of  the  ice-house;  and  this 
arrangement  has  a  double  object:  to  isolate  the  sides  of  the  chest  from  the 
walls  of  the  ice-house,  and  to  allow  the  air  to  circulate  freely  in  the  space 
which  separates  them.  The  ice-house  is  covered  with  a  roof  of  straw,  to 
which  M.  Demarcay  attributes  a  great  power  of  dessication.  He  conceives 
that  the  moist  vapours  which  arc  evolved  from  the  floor  and  from  the  walls 
of  the  ice-house,  rapidly  ascend  to  the  straw  roofing,  into  which  they 
penetrate  the  more  easily,  as  tliis  covering  is  exposed  to  currents  of  air  and 
the  actiou  of  the  sun. 

The  chest  l>eiug  filled  with  corn  to  about  three  feet  from  the  top,  two 
or  three  coverings  or  diaphragms  of  plauks  well  joined,  arc  placed  above 
the  corn,  at  the  distance  of  about  a  foot  from  each  other,  in  order  to  resist 
the  movement  of  the  internal  air,  and  thus  prevent  it  from  becoming  warm. 

Twelve  years'  experience  has  given  the  most  satisfactory  results.  The 
same  corn  has  remained  even  three  consecutive  years  in  the  pit,  without 
suffering  the  slightest  deterioration ;  it  had  always  the  appearance  and 
colour  of  one  year's  com ;  but  corn  taken  from  the  pit  in  February,  and 
placed  on  the  first  floor  of  a  granary  under  tiles,  acquired  in  two  months 
sufficient  humidity  to  weigh  two  kilogrammes  (4 J  lbs.)  the  hectolitre  more 
than  at  the  time  of  its  withdrawal  from  the  pit;  it  was  swollen,  and  rolled 
with  great  difficulty.  Among  those  who  have  been  occupied  with  the  preser- 
vation of  com  iu  pits,  we  will  mention  the  Marquis  de  Saint  Croix,  Mr, 
Donald  Cunic,  of  London,  and  M.  Godin,  a  laud- owner  and  manufacturer 
at  Petit- Bagneux,  who  procured  patents  for  the  modes  of  construction 
which  they  proposed  from  1828  to  1830. 

Finally,  although  the  method  of  preserving  in  pits  has  been  sanctioned 
by  experience  in  southern  nations,  and  may  be  regarded  as  efficient,  it  has 
not,  however,  been  adopted  in  France,  on  the  one  hand,  because  it  is  too 
expensive,  and  on  the  other,  becanse  few  countries  possess  the  kind  of  soil 
suitable  for  these  pits,  or  the  materials  necessary  for  their  construction. 

Besides,  this  method  requires  an  amount  of  care  and  precaution  which 
cannot  be  always  taken.  If  com  has  been  thus  preserved  in  Spain,  Turkey, 
Tuscany,  &c.,  it  arises  from  the  favourable  influence  of  climate,  and  from 
peculiar  circumstances  which  are  not  found  in  the  greater  part  of  Franco. 
At  Leghorn,  for  instance,  where  there  exists  so  large  a  trade  in  corn,  they 
do  not  try,  as  we  have  always  done  here,  to  keep  com  euclosed  for  two  or 
three  years  without  taking  further  trouble  with  it;  but  they  take  it  from 
the  pits  every  three  or  four  months,  to  spread  and  expose  it  by  shifting  it 
to  the  air  upon  a  dry  platform.  The  straw  pads  which  lined  the  interior 
of  the  pits  are  taken  out,  dried,  and  repaired ;  the  pits  arc  then  filled  with  the 
same  precautions  as  the  first  time,  and  are  closed  by  means  of  a  slab,  which 
is  then  covered  with  earth.  The  propagation  of  any  partial  deterioration 
through  the  mass  is  thus  prevented,  and  the  grain  kept  in  a  very  good  state 
of  preservation.  At  Florence  and  Pisa,  where  the  pits  remain  filled  for  a 
longer  time,  the  same  precautions  are  taken.  We  should  not  omit  to 
notice  the  favourable  influence  of  climate  on  those  useful  operations,  which 
will  enable  us  also  to  comprehend  clearly  the  efficacy  of  the  usual 
methods  which  have  been  followed  on  several  estates  in  this  country. 
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They  consist  in  thrashing  the  corn  immediately  after  it  is  gathered  in,  then 
pouring  the  clean  corn  either  into  large  freestone  jars,  or  into  vats  raised 
above  the  ground,  and  covered  with  staves  or  rough  stones.  The  mouths 
of  the  jars  thus  carefully  filled,  arc  often  covered  with  a  thick  layer  of 
small  hard  beuns,  which  weevils  never  attack,  and  which  preserve  tho 
contents.  W e  perceive  also  how  such  precautions  must  prevent  the  propa- 
gation of  the  most  pernicious  insects.  They  would,  doubtless,  be  suitable 
for  this  country,  were  it  not  for  tho  habitual  humidity  of  the  atmosphere, 
which  would  render  them  inefficient. 

Preservation  in  Sacks. 

*  Parmentier,  and  others  who  have  thought  much  on  the  preservation  o 
corn,  disapproved  of  tho  employment  of  pits,  and  recommended  that  corn 
should  be  enclosed  in  sacks,  isolated  from  each  other,  stating  that  this 
means  is  preferable,  that  it  would  protect  the  corn  from  the  danger  of 
heating,  that  it  would  partially  check  the  multiplication  of  weevils,  the 
production  of  moths,  the  depredations  of  mice,  and  the  filth  of  cats.  But 
as  this  method  is  very  expensive,  requires  much  space,  and  renders  the 
airing  of  corn  by  shifting  much  more  difficult,  very  few  have  been  tempted 
to  employ  it. 

Hoppers. 

M.  d'Artigncs,  whom  we  have  already  quoted,  invented,  towards  1 818,  an 
apparatus  which  appeared  to  him  preferable  to  the  preceding  ones.  It  con- 
sisted of  severaljwoodcn  hoppers  or  boxes,  1  metre  1 5  centimetres  square, 
placed  at  intervals  of  a  foot  one  above  the  other,  and  having  at  the  base  an 
aperture  of  8  centimetres  (3^j  inches)  closed  by  a  sliding  lid.  By  this 
method,  says  the  author,  it  is  impossible  for  grain  to  become  heated,  it  is 
easily  aired,  and  can  be  shifted  almost  without  expense,  for  it  is  sufficient 
to  place  under  the  lower  hopper,  raised  CO  centimetres  (23-62  inches) 
above  the  floor,  a  rolling  chest,  into  which  all  the  corn  contained  in  the 
first  hopper  above  the  floor  is  made  to  fall ;  then  the  grain  in  falling,  scatters 
of  itself,  especially  when  a  plank,  divided  into  parallel  grooves,  is  placed 
under  it. 

After  having  thus  emptied  the  lower  box,  the  lid  of  its  hopper  is  closed, 
and  that  of  the  second  placed  above  is  opened ;  the  corn  falls  as  before,  and 
similarly  with  the  others;  so  that  in  an  instant  one  man  has  shifted  a 
hundred  hectolitres  of  com  (34-39  quarters) — each  box  being  12  decimetres 
in  depth  and  6  in  mean  width,  is  capable  of  containing  from  8  to  [)  hecto- 
litres (from  22  to  24  j  bushels)  without  auy  other  trouble  than  that  of 
throwing  the  quantity  drawn  from  the  lower  box  into  tho  upper  one.* 

*  It  would  appear  that  M.  Philip  de  Girard,  to  whom,  as  is  well  known,  wc  are 
indebted  for  the  essential  principles  of  the  machines  for  spinning  flax,  on  returning 
to  France  about  the  period  of  the  National  Kxhibition  of  1844,  had  proposed 
analogous  machines  for  the  preservation  of  com,  with  the  application  of  mechanical 
means  for  sifting  it  Wc  would  have  much  desired  to  see  such  a  scheme  carried 
out ;  but,  unhappily,  death  snatched  M.  de  Girard  away  in  the  midst  of  his  new 
inveutiotis. 
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Airing  Machines, 

In  1 828,  M.  Laurent,  senior,  a  Parisian  machinist,  took  out  a  patent  of 
fifteen  years,  for  a  system  which  he  called  airing  pit  or  anti-pit,  as  it 
preserves  corn  only  by  surrounding  it  continually  with  air,  while  the 
ordinary  reservoirs  or  pits,  which  are  only,  as  he  calls  them,  stijUrs, 
preserve  corn  only  by  depriving  it  of  air.  The  apparatus  is  composed  of 
several  vertical  compartments,  4  metres  in  height  (13*12  feet),  as  many  in 
length,  and  from  13  to  14  centimetres  in  breadth  (about  5^  inches),  each 
separated  by  intervals  of  50  centimetres  (19*68  inches  nearly)  for  the 
circulation  of  air,  during  occasional  repairs,  and  for  sweeping;  they  are 
closed  at  the  sides  by  iron  plates,  and  furnished  at  the  base  with 
sliding  doors,  in  order  to  empty  them  when  necessary;  the  granary  or 
store  in  which  they  are  enclosed  is  provided  with  barred  windows  to  light 
and  air  the  whole  interior.  The  inventor  observes  that  this  airing  method 
has  the  advantage  of  preserving  the  corn  for  a  long  time  without  the 
expense  of  supervision,  of  saving  it  from  the  attacks  of  mice  or  birds,  and 
from  the  ordure  of  cats,  and  that  the  structure  endures  for  an  indeter- 
minate time.  He  recommends  its  use  in  stores  infested  by  weevils,  but 
not  until  their  total  extirpation.*  He  estimates  that  it  can  contain  with 
a  height  of  4  metres,  and  and  an  equal  superficies,  -fa  more  corn  than 
ordinary  granaries,  in  which  we  can  reckon  only  on  layers  of  50  centimetres. 

M.  Laurent,  who  estimates  the  expense  of  manipulation,  sifting,  and 
stowing  at  more  than  40  fr.  the  hectolitre  of  corn  (or  about  £4  Vis.  the 
quarter)  stored  in  the  granaries  of  the  State,  asserts  that  by  his  method 
there  would  be  a  saving  of  more  than  J  of  the  entire  cost 

A  patent  of  fifteen  years  has  been  recently  applied  for  (22nd  of  Novem- 
ber, 1852,)  by  M.  Salaville,  for  a  method  of  compartments  with  circulation 
of  air,  which  seems  to  have  much  analogy  to  the  preceding,  only  the 
author  adds  a  ventilator  that  raises  currents  of  air  in  each  of  the  open 
spaces  formed  between  the  various  layers  of  corn. 

Methods  of  Washing  and  Drying. 

An  experienced  agriculturist  and  close  observer,  M.  Duhamel,  to  whom 
we  owe  valuable  ideas  and  experiments  on  the  subject,  proposed  many 
years  since,  a  system  of  dessication  by  the  action  of  currents  of  air  gradually 
heated  to  90°  cent.  (194°  Fahrenheit),  as  an  economic  mode  of  checking 
the  ravages  of  weevils  and  moths,  and  of  securing  the  corn  from  the 
subsequent  attacks  of  their  offspring,  provided  that  the  grain  were  enclosed 
in  large  wooden  chests  closed  tight,  and  placed  above  ground.    He  had 

•  "The  weevil,"  says  M.  Laurent,  "  is  a  great  destroyer  of  corn.  On  quitting 
the  egg,  the  insect  introduces  itself  into  wheat  and  dry  vegetables ;  it  enlarges  its 
lodging  by  consuming  nil  the  Hour,  after  which  it  becomes  a  chrysalis.  In  order 
to  issue  from  its  prison,  the  weevil  bores  a  hole  with  the  point  of  its  proboscis,  and 
then  pierces  other  grains  for  his  subsistence."  From  the  report  of  M.  Legnier,  to 
the  Academy  of  Sciences,  it  results  that  in  calculating  on  the  mean  of  days  on 
which  the  thermometer  does  not  descend  below  12°  cent.,  twelve  pairs  of  weevil* 
can  procreate  75,000  individuals  of  their  specie*. 
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observed  the  deterioration  which  takes  place  daring  the  intervals  of  stowing 
in  the  damp  corn,  as  in  that  attacked  by  weevils.  M.M.  Wattablod 
and  de  Maapeau,  comprehending  the  principle  of  M.  Duhamel,  have 
invented  dessicating  apparatus,  stores,  and  drying-boards,  for  bringing 
corn  damaged  by  insects,  fermentation,  or  rot,  to  the  requisite  state  of 
dryness.  The  patent  obtained  by  M.  Wattabled,  dating  from  the  26th  of 
June,  1 829,  is  for  a  special  machine  which  the  inventor  has  termed  an 
octagon,  and  which  is  characterized  by  the  arrangement  of  four  large 
upright  posts,  and  four  smaller,  joined  by  a  cast  iron  band,  to  which  iron 
bars  are  bound,  which  support  an  open  fire  beneath,  with  a  ventilator  and 
thirty  beating  tubes. 

A  series  of  frames,  covered  with  sheet  iron,  receive  the  corn  which  is  to 
be  heated  or  dried.  Two  additions,  dated  the  18th  of  January  and  the 
13th  of  June,  1835,  indicate  some  modifications  applied  to  the  method,  and 
especially  those  which  shew  the  substitution  of  the  heated  air  to  effect 
dessication,  and  the  employment  of  fan  blowers,  to  introduce  cold  or  warm 
air  into  the  interior  of  the  apparatus.  Such  a  method,  executed  indeed  on 
a  small  scale,  has  not  appeared  to  us  of  commercial  importance. 

M.  de  Maupeau's  invention,  patented  from  the  4th  of  December,  1834, 
is  entitled,  44  Methods  of  purification  and  dessication,  or  of  concentration, 
generally  applicable  to  all  solid  or  liquid  substances,  and  particularly  to 
corn."  It  consists  of  several  successive  operations,  viz. :  culling,  steeping, 
washing  in  ley,  drying,  and  heating.  These  various  operations  are  all  done 
mechanically. 

In  the  first,  the  corn  is  immersed  in  a  bath  of  spring  water,  contained 
in  a  suitable  vat,  and  by  a  combination,  on  the  principle  of  the  difference  of 
specific  gravities,  the  effects  of  which  it  realises,  a  first  separation  is  effected 
of  sound  corn  from  all  that  attacked  by  rats,  bored,  or  inhabited  by  insects. 

The  corn  thus  culled,  is  immediately  subjected,  in  its  state  of  immersion, 
and  in  the  same  vat,  to  a  violent  movement  of  to  and  fro,  by  means  of  a 
system  of  fixed  blades.  By  this  movement  repeated,  with  several  successive 
sconring8  of  water,  and  interrupted  by  intervals  of  repose,  which  complete 
the  culling-process,  the  grain  is  washed,  scoured,  and  purged.  In  certain 
cases,  the  corn  receives,  intermediate  between  two  lotions  of  spring  water, 
a  ley-wash  of  a  preparation  of  caustic  potash.  The  object  of  this  chemical 
application,  says  the  author,  is,  without  injuring  the  seed  or  the  farinaceous 
substance,  to  destroy  all  vegetable  parasite  seeds  internally  and  externally, 
all  animal  bodies  in  the  state  of  egg,  lame,  worm,  or  insects,  and  finally, 
to  expel  all  foreign  taste  or  odour.  This  is  succeeded  by  the  fourth 
operation,  that  of  drying,  in  which  the  corn  is  made  to  pass  through 
a  series  of  cylinders,  arranged  in  graduated  slopes,  revolving  in  the 
midst  of  a  ventilating  chamber,  of  proportionate  dimensions,  forming  a 
kind  of  kiln,  through  which  a  current  of  air,  passing  over  a  red  hot  fire, 
rapidly  and  constantly  ascends.  On  quitting  this  apparatus,  the  corn 
passes  through  a  similar  system  of  cylinders,  working  in  air  of  the  ordinary 
or  at  a  moderate  temperature;  it  becomes  completely  dried,  and  at  length 
acquires  its  natural  and  normal  state.  An  addition  to  this  patent,  taken 
out  the  15th  of  March,  1835,  in  the  name  of  M.  Fourcault,  M.  de 
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Maupean's  assignee,  while  retaining  the  gradual  methods  of  washing, 
contains  a  modification  in  the  construction  of  the  drying  cylinders,  intended 
to  graduate,  according  to  requirement,  the  power  of  the  apparatus  to  the 
magnitude  of  the  establishment,  or  to  the  largest  quantities  of  corn  capable 
of  being  operated  on.  The  same  inventor  has  also  obtained  a  new  patent 
of  fifteen  years,  the  13th  of  November,  1846,  for  some  additional  im- 
provements in  his  method.  But  this  process,  which  has  made  much  noise 
for  some  years  in  the  milling  trade,  has  not  been  as  generally  used  as  had 
been  hoped :  with  the  exception  of  some  large  establishments,  like  those  of 
La  Villette,  in  Paris,  it  has  not  been  adopted,  iu  the  first  place  in  con- 
sequence of  its  very  high  price  and  the  great  expense  of  its  maintenance, 
and  in  the  next,  because  it  was  really  too  complicated,  and  would  expose 
the  mills  to  greater  risk  of  being  burned.  About  the  same  period,  the  30th 
of  September,  1835,  M.  Thomas,  of  Paris,  procured  a  pateut  for  an 
apparatus  which  he  called  a  drying  cone,  intended  to  dry  all  kinds  of  grain, 
by  operating  on  them  either  in  their  natural  state,  or  after  a  previous 
washing.  This  apparatus,  capable  by  its  form  and  size  of  being  placed  on 
the  carts  used  by  cultivators,  is  composed  of  two  rotating  cones  placed  one 
within  the  other,  constructed  of  wrought  iron  triangles  and  sheet  iron,  and 
containing  bits  of  thin  plates,  notched  and  pointed.  These  were  heated 
by  means  of  a  stove  furnished  with  pipes,  which  traversed  their  interior. 
The  grain,  cast  into  a  hopper,  placed  at  the  top,  passed  slowly  between  the 
cones  during  their  rotation,  and  issued  by  the  opposite  extremity,  after 
having  been  heated,  without  risk,  to  the  required  degree.  We  have  yet  to 
mention  the  patents  obtained  in  Franco  for  this  kind  of  process  for  some 
years;  they  are: — 1.  An  apparatus  for  washing,  drying,  and  cleansing  corn 
and  other  cereals,  patented  the  5th  of  March,  1847,  by  M.  Jovela.  2.  The 
store  with  inclined  planks,  for  preserving  all  kinds  of  grain  from  the  in- 
fluence of  the  atmosphere,  for  storing,  drying,  and  purifying  it,  patented  by 
Von  Wiebeking,  on  the  27th  of  September,  1847.  3.  M.M.  Gazagnaire 
and  Tronc's  process,  to  disinfect  damaged  corn,  and  render  it  souud,  by  a 
washing  of  hypo-chlorite  of  soda,  a  second  washing  in  pure  water, 
and  drying  in  the  air.  4.  M.  Oliu-Chatelct's  method  (the  28th  August, 
1848),  consisting  of  improvements  applied  to  the  Archimedean  screw,  and 
to  spiral  cylinders,  intended  to  mix,  dry,  wash,  and  stupe  flour,  corn,  and 
other  substances,  by  means  of  water,  air,  and  heat.  5.  M.M.  Asselin  and 
Higgonct's  apparatus,  patented  the  13th  of  December,  1850,  for  the 
methodical  drying  and  preservation  of  corn,  by  direct  application,  as  in  the 
drying-loft  of  a  brewery.  6.  The  machine  patented  by  M.  Baron,  junior, 
for  fifteen  years,  on  the  21st  of  January,  1854,  for  washing,  cleansing, 
and  drying,  by  a  continued  process,  grain  of  every  description,  or  other 
substances.  7.  The  improvements  applied  by  M.M.  Millon  and  Moureu, 
the  23rd  of  February,  1853,  to  the  treatment  of  corn,  more  especially  aa 
regards  its  washing,  drying,  grinding,  soundness,  aud  preservation. 

But  we  shall  return  to  the  particular  arrangements  of  these  apparatus  by 
describing  more  fully  the  processes  of  washing  and  drying  corn. 
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Moveable  Granaries. » 

An  apparatus  which  created  a  sensation  for  some  years,  both  in  the 
learned  and  indastrial  world,  is  the  moveable  granary,  patented  the  28th 
of  December,  i835,  by  M.  Vallery,  a  manufacturer  at  Saint- Paul-sur-Risle 
(Eure),  and  has  been  the  subject  of  favourable  reports  to  the  Academy  of 
Sciences  and  the  Society  for  the  Eucouragement  of  Manufactures.  Though 
it  has  not  been  used  bv  the  trade,  we  think  it  right  to  describe  its  coustruc- 
tion,  which  is  not  without  interest,  since  it  shows  how  much  motion  has 
been  thought  necessary  for  the  preservation  of  corn.  The  following 
description  of  it  was  made  to  the  Institute  in  1838: — 

This  apparatus  consists  of  a  large  cylinder  of  wood  in  separate  compart- 
ments, turning  horizontally  on  its  axis.  The  external  envelope  of  this 
cylinder  is  formed  of  staves  of  wood,  firmly  bound  together  by  bands  and 
screws.  Numerous  openings,  symmetrically  cut  in  all  the  staves,  are  cased 
with  sheet  iron ;  they  admit  the  air,  and  afford  an  issue  for  the  insects  to 
fly  out.  The  supports  of  all  the  apparatus  are  so  arranged  as  to  oppose 
an  insuperable  obstacle  to  the  entrance  of  destructive  insects.  A  slight  roof 
is  fixed  on  these  supports,  having  a  gutter  round  its  edge,  filled  with  water 
having  a  layer  of  oil  upon  it,  or  still  better,  simply  with  oil ;  the  object  of  this 
roof  is  to  prevent  the  admission  of  the  vermin,  whose  instincts  would  lead 
them  to  descend  from  the  roof  on  the  apparatus  in  repose.  The  corn 
deposited  in  this  apparatus  ought  not  to  fill  it  entirely,  that  it  may  roll 
more  freely  on  itself ;  a  ventilator,  acting  on  the  centrifugal-force  principle, 
is  placed  at  one  of  its  extremities;  this  ventilator,  by  exhausting  the  air 
contained  with  the  corn  in  the  cylinder,  forces  the  external  air  to  traverse 
the  grain,  in  order  to  replace  it,  and  prevent  an  internal  depression;  the 
action  of  the  ventilator  is  combined  with  the  rotation  of  the  cylinder, 
and  the  successive  motion  of  all  the  corn  contained  in  the  cylinder  facilitates 
a  complete  airing.  In  order  to  diminish  considerably  the  force  necessary 
for  this  mechanical  stoving,  M.  Vallery  disposed  his  corn  in  a  series  of 
compartments  placed  around  a  hollow  tube,  which  remains  always  empty, 
and  forms  the  centre  of  the  whole  system.  This  central  tube  serves  for  the 
efflux  of  the  air  exhausted  by  the  ventilator.  By  this  arrangement,  the 
cases  arc  kept  in  equilibrium,  and  ouly  a  few  partial  displacements  from 
the  centre  of  gravity  require  to  be  corrected. 

It  thus  reduces  the  effort  necessary  to  the  movement  of  rotation  in  the 
proportion  of  13  to  47.  This  arrangement  has,  besides,  the  advantage  of 
subjecting  the  surfaces  of  all  parts  of  the  corn  in  succession  to  the  action  of 
ventilation.  From  experiments  made  on  a  grand  scale  by  order  of  the 
Minister  of  Commerce,  it  has  been  proved  that,  after  a  motion  of  forty-eight 
hours,  not  more  than  20  weevils  have  remained  in  15  hectolitres,  contained 
in  one  of  the  eight  cases  composing  the  cylinder,  and  infested  by  37,950 
weevils.  AU  tho  insects  had  fled  in  large  numbers  during  the  motion 
communicated  to  the  corn,  and  were  found  on  the  walls  of  the  shed.  As 
to  humid  corn,  it  was  found  that  M.  Vallery's  apparatus  was  capable  of 
ventilating  and  drying  it  completely. 
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From  these  experiments  we  may  then  conclude,  that  the  moveable, 
ventilated,  and  isolated  granary  secures  corn  completely  from  ulterior 
ravages,  by  opposing  an  insurmountable  barrier  to  the  new  insects  which 
endeavour  to  introduce  themselves;  that  it  prevents  fermentation  in  con- 
sequence of  the  airing  to  which  it  subjects  corn ;  that  it  renders  possible  the 
moistening  of  corn  which  is  too  dry,  by  the  facility  which  the  ventilator 
affords  for  pressing  air  charged  with  vapour  through  the  entire  mass.  This 
apparatus  admits  also  of  storing  corn  in  a  very  limited  space. 

In  1839*  M.  Payen,  reporter  to  the  special  commission  charged  by  the 
Society  for  the  Encouragement,  &c.,  to  examine  M.  Vallcry's  apparatus, 
stated,  that  it  gives  a  remarkable  saving  in  the  cost  of  construction, 
especially  in  large  cities  in  which  corn  stores  are  concentrated,  and  with 
all  the  necessary  guarantees  of  solidity;  that  it  greatly  diminishes  the 
cost  of  management  so  considerable  in  ordinary  granaries;  that  it  ensures 
the  preservation  of  corn,  by  securing  it  from  fermentation,  by  the  expul- 
sion of  weevils,  and  by  preventing  their  return ;  that  it  also  secures  corn 
from  the  ravages  of  rats,  mice,  and  other  animals;  that  it  is  perfectly 
adapted  for  the  preservation  of  oleaginous  and  leguminous  grain,  and 
generally  of  all  corn  usually  stored  in  granaries;  finally,  that  the  appa- 
ratus, which  unites  these  advantages,  has  not  the  inconvenience  of  conceal- 
ing the  corn  from  the  inspection  of  the  proprietor,  and  that  it  will  not 
be  resisted  by  prejudices,  since  it  is  sustained  by  the  old  custom  of  moving 
and  tumbling  corn  in  the  open  air.  The  first  apparatus  submitted  to  the 
Academy  contained  only  165  hectolitres  of  corn,  (56 J  quarters,)  and  was 
not  considered  of  a  capacity  sufficient  to  solve  the  commercial  and  economic 
question.  That  which  was  more  recently  examined  by  the  Society  for  the 
Encouragement,  &c.,  was  capable  of  containing  1,106  hectolitres,  or 
practically  1,000  hectolitres  (344  quarters).  Experiments  made  before 
the  commission  have  proved  its  efficacy  upon  1,150  hect.,  (395J  quarters,) 
weighing  together  85,000  kilogrammes,  (187,425  lbs.,)  the  weight  of  the 
apparatus  alone  being  20,000  kilogrammes.  It  was  then  an  immense 
cylinder  9  metres  in  length,  (29j  feet,)  and  4  m.  66  centimes  in  diameter, 
receiving  a  very  slow,  and  at  tho  same  time  a  very  regular  rotary 
movement.  Its  first  cost  was  estimated  at  6,000  fr.,  or  6  fr.  60  centimes, 
the  stored  hectolitre.  For  smaller  apparatus,  the  inventor  raised  it  to  7  fr., 
or  7  fr.  50,  per  hect.  (or  about  16s.  5d.  to  Ms.  Id.  per  quarter). 
This  method  has  had  several  imitators,  who  have,  however,  thought  proper 
to  modify  its  arrangements.  Such  is  the  granary  called  Grand  Conser- 
vateur,  patented  the  2nd  of  April,  1846,  in  tho  name  of  a  Polish  priest, 
M.  Kalinowski,  and  whioh  is  composed  of  several  series  of  cylinders  of  over- 
lapping plates,  each  rotating,  and  capable  of  containing  20  hect.  of  corn 
(6  quarters,  7  bushels).  The  machine  of  M.  Gaillard,  junr.,  (June,  1848,) 
is  formed  in  like  manner,  of  a  cylinder  or  rotary  prism,  which  tho 
author  calls  conservateur  ae'rifere  mobile.  Such  is  the  patent  demanded  the 
29th  of  September,  1 849,  by  M.  Pranx,  a  farmer  at  Lenet,  (Cher.)  for 
an  apparatus  which  he  calls  aeral  and  moveable  granary,  intended  for  the 
preservation  of  corn  and  the  destruction  of  moths  and  weevils,  and  which 
consists  of  portable  open  cheats,  or  large  hoppers  divided  into  compart- 
ments, and  heated  to  35°  or  40°. 


Digitized  by  Google 


1 855.] 


29 


We  do  not  deem  it  necessary  to  mention  other  apparatus,  which,  either 
by  their  ill  construction,  or  by  their  size  or  arrangements,  are  wholly  useless 
in  an  industrial  point  of  view. 

We  shall  terminate  this  historical  sketch  of  the  methods  of  preservation 
of  corn,  by  referring  to  the  rewards  accorded  by  the  Academy  of  Sciences 
to  those  who  have  for  some  time  past  been  occupied  with  the  question  of 
the  destruction  of  weevils  and  corn  moths  (alucites). 

Dr.  Hcrpin,  who  received  a  gold  medal  from  the  Central  Agricultural 
Society,  employs  an  instrument  resembling  a  fiddle-stick,  which  he  calls 
insect  crusher,  and  which  moves  with  a  very  high  velocity. 

M.  Doyere,  Inspector  of  the  Agronomical  Institution  of  Versailles,  has 
proposed  three  modes,  which  he  considers  extremely  effectual: 

1st.  The  heating  of  the  corn  to  a  temperature  of  55°  to  65°  centigrado 
(131°  to  149°  Fahr.);  this  heating  was  executed  by  the  inventor  himself 
in  a  moveable  cylinder,  furnished  inside  with  sheet -iron  spirals,  like  the 
Archimedean  screws  used  for  drainage. 

2nd.  The  destruction  of  insects  from  the  shock  produced  by  a  machine 
he  calls  moth- killer  (tue-teigne),  which  is  in  fact  a  kind  of  winnowing 
machine,  working  at  a  very  high  velocity. 

3rd.  Close  stowage  after  suitable  kiln-drying  of  the  com. 


Art.  IV — Bulletin  of  Industrial  Statistics. 

In  No.  II.,  Vol.  I.  of  this  Journal,  we  gave  a  short  resume  of  the  commerce  of 
Belgium,  its  coal  mining,  beet  sugar  manufacture,  and  the  statistics  of  its  railways  ; 
we  then  promised  to  complete  it  by  giving  some  account  of  its  manufacturing  in- 
dustry. This  promise  we  shall  now  fulfil,  so  far  as  reliable  documents,  which  are 
unfortunately  not  very  perfect  upon  this  subject,  will  permit.  We  cannot  always 
bring  down  the  statistics  to  the  present  year,  and  in  many  cases  there  are  no  data 
of  a  later  date  than  1846.  In  all  published  statistics  there  are  always  numerous 
contradictions,  which  are  not  easily  reconciled  ;  no  doubt,  some  will  also  be  found 
in  what  we  have  given  and  shall  givo ;  in  such  cases  all  we  can  say  is,  that  we  have 
the  choice  of  what  appeared  to  be  the  most  accurate  numbers. 

MANUFACTURING  INDUSTRY  OF  BELGIUM. 

Linen  Industry.— The  chief  seat  of  the  linen  manufacture  is  in  the  two  Flanders, 
and  derives  its  raw  material  from  the  produce  of  the  soil ;  the  cultivation  of  flax 
and  hemp  places  at  the  disposition  of  manufacturers  about  12,000,000  of 
kilogrammes  of  ruw  flax.  The  annual  exportation  of  linen  yarn  only  amounts 
to  1,429,099  kilogrammes,  value  4,073,000  francs,  and  2,139,133  kilogrammes 
of  woven  tissues  of  flnx  and  hemp,  value  10,298,410  francs.  In  1846  the  linen 
industry  employed  90,017  spindles,  and  G0,023  persons,  of  whom  18,563  were 
men,  7,348  were  women,  3,852  were  boys,  and  20,193  were  girls,  exclusive  of 
persons  who  join  the  preparation  of  flax  and  the  manufacture  of  linen  fabrics 
with  agriculture.  The  average  wages  was  then  estimated  at  80  centimes  per  day 
for  men,  48  centimes  for  women,  40  centimes  for  boys,  and  38  for  girls.  In  1850 
36  steam  engines,  representing  1,169  horse  power,  were  employed  in  flax 
spinning.  For  several  years  the  linen  industry  was  in  a  very  backward  condition, 
and  had  lost  ground  in  all  the  markets  of  the  world,  but  it  is  again  making 
progress,  and  about  105,000  spindles  are  supposed  to  be  now  engaged  in  the 
spinning  of  yarn. 

Cotton  Industry. — The  chief  scat  of  the  cotton  manufacture  is  the  province  of 
East  Flanders,  especially  the  cities  of  Ghent  and  St.  Nicolas ;  after  these  come 


Digitized  by  Google 


30 


Journal  of  Industrial  Progress, 


[Jan. 


Nivelles,  Brussels,  and  Soignics.  Although  a  large  part  of  the  cotton  fabrics  is 
woven  by  power,  certain  fabrics  arc  still  objects  of  domestic  manufacture.  The 
articles  manufactured  are  of  the  commoner  sorts,  which  find  a  certain  market ; 
the  print  works,  although  not  numerous,  arc  not  inferior  to  those  of  any 
other  country.  6,685,060  kilogrammes  of  raw  cotton  are  annually  employed, 
value  9,608,805  francs  ;  there  are  exported  209,819  kilogrammes  of  cotton  yarns 
and  922,553  kilogrammes  of  cotton  fabrics,  valued  together  at  6,354,400  franca, 
whilst  the  imports  of  cotton  yarn  and  fabrics  is  estimated  at  2,831,200  francs. 
In  1846  the  spinning  of  yarn  employed  379,610  spindles,  and  gave  permanent 
employment  V>  14,680  persons,  of  whom  7,552  were  men,  3,129  women,  2,494 
boys,  and  1,305  girls.  The  average  wages  of  the  men  was  estimated  1  franc  55 
centimes ;  1  franc  '08  centimes  for  women ;  46  centimes  for  boys,  and  50 
centimes  for  girls.  Since  then  the  manufacture  of  cotton  has  considerably 
increased,  and  in  1850  employed  150  steam  engines,  representing  1,994  horse 
power,  whilst  the  exports  in  "the  same  year  rose  to  12,658,000  francs,  and  have 
been  steadily  increasing  since 

Woollen  industry. — This  branch  of  manufacture  has  been  remarkably  developed 
of  late  years,  not  onlv  as  regards  extent,  but  also  as  to  quality,  and  by  the 
introduction  of  sevcraf  new  branches,  especially  of  mixed  fabrics.  The  chief  scat 
of  the  manufacture  is  at  Verviers,  and  the  villages  and  surrounding  rural  districts. 
The  annual  produce  of  indigenous  wool  is  estimated  at  1,350,000  kilogrammes,  of 
which  411,338  kilogrammes,  or  about  one- third,  is  extwrtcd,  the  remainder  being 
chiefly  employed  in  the  manufacture  of  hats  and  blankets.  The  import  of  fine 
clothing  and  other  wools  for  the  manufacture  of  merinos,  flannels,  &c,  amounts 
to  3,916,675  kilogrammes,  value  15,670,600  francs;  38,785  kilogrammes  of 
woollen  yarn,  value  455,400  francs ;  714,068  kilogrammes  of  cloth,  value  12,853,000 
francs;  and  54,775  kilogrammes  of  woollen  fabrics  of  all  kinds,  value  806,200 
francs,  or  together,  14,114,600  francs,  arc  annually  exported.  The  import  of 
similar  articles  l>eiug  8,781, 600  francs.  In  1846,  130,'KK)  spindles  and  5,500  looms 
were  employed  in  woollen  factories,  and  gave  employment  to  18,153  persona,  of 
whom  10,134  were  men,  4,686  women.  2,076  boys,  and  1,257  girls.  These 
numl>crs  arc  exclusive  of  all  those  working  at  home.  The  average  wages  was 
1  franc  62  cents,  for  the  men,  81  centimes  for  women,  58  centimes  for  boys  of  16 
years  and  utider,  and  56  centimes  for  girls.  In  1850,  175  steam  engines  were 
employed  in  the  woollen  industry,  representing  1,863  horse  power,  and  about  120 
turbines  and  other  water-wheels,  whilst  the  export  had  risen  to  19,271,000  francs- 
worth  of  all  kinds  of  woollen  tissues 

Silk  Industry. — This  branch  of  industry,  formerly  one  of  the  most  flourishing 
of  Flanders,  is  now  very  unimportant  in  Belgium,  the  total  import  of  raw 
silk  in  1850  being  only  about  22,723  kilogrammes,  value  1,205,000  francs. 
The  exports  of  silk  thread  arc  8,665  kilogrammes,  value  818,000  francs,  and  of 
silk  fabrics  2,419  kilogrammes,  value  279,000  francs.  The  imports  during  the 
same  period  being  7,305  kilogrammes  of  thread,  and  81,854  kilogrammes  of  silk 
fabrics,  value  together,  10,14^,000  francs.  Antwerp  is  the  chief  seat  of  the  silk 
manufacture,  and  enjoys  considerable  repute  for  the  beauty  of  its  fabrics.  The 
number  of  persons  employed  in  1846  in  the  silk  manufacture  was  655,  of  which 
880  were  men,  38  women,  208  boys,  and  29  girls ;  the  wages  of  the  men  being,  on 
an  average,  1  franc  25  centimes,  of  the  women,  94  centimes,  of  the  boys,  88,  and 


Milunery,  Ribbons,  and  Lace  and  Fringe,  fcc. — These  branches  of  industry 
occupied  in  1846,  3,010  persons,  of  whom  1,497  were  men,  675  women,  501  boys, 
and  337  girls ;  whose  average  wages  were  for  men,  1  fr.  30  cents.,  the  women, 
61  cents.,  the  boys,  38,  and  the  girls,  36  centimes.  Since  then  the  number  of 
persons  employed  has  considerably  increased.  The  export  of  millinery  amounts 
to  46,019  kilogrammes,  value  420,800  francs,  the  import  being  14,481  kilogrammes, 
value  234,400  francs.  The  ribbon  manufacture,  one  of  the  most  ancient  in  the 
kingdom,  has  only  recently  begun  to  recover  from  a  state  of  almost  complete  ex- 
tinction. The  annual  export  is  4,166  kilogrammes,  value  47,600  fr.  The  lace 
manufacture  has  greatly  progressed  since  1841,  the  annual  export  is,  however,  still 
only  about  36,800  francs,  while  the  import  of  lace,  especially  from  France,  amounts 
to  667,400  francs. 
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HaU,  and  Articles  of  Wearing  Apparel. — In  1846,  the  number  of  persons  em- 
ployed in  factories  engaged  in  this  branch  of  trade,  was  1 1,057,  of  whom  5,817  were 
men,  2,641  were  women,  1,352  boys,  and  1,247  girls ;  the  wages  of  the  men  by  an 
average,  1  franc  14  centimes,  of  the  women,  04  centimes,  of  the  boys,  34,  and  of 
the  girls,  33  centimes.  The  value  of  the  exports  is  about  1,132,000  francs,  and  of 
the  imports  of  the  same  articles,  1,199,000  francs. 

Breweries. — In  1850,  there  were  2,899  breweries  in  Belgium,  and  in  1846,  the 
number  of  persons  employed  in  this  branch  of  manufacture  was  C,766,  of  whom 
6,425  were  men,  205  were' women,  121  boys,  and  15  girls. 

Distilleries. — In  1840,  there  were  665  distilleries  in  Belgium;  in  1850,  there 
were  587  in  activity,  which  produced  alxntt  266,000  hectolitres  of  gin,  or  5,852,000 

fallons,  the  export  in  the  same  year  being  9,279  hectolitres,  or  204,138  gallons, 
u  1840,  1,647  persons  were  cmploved  in  distillation,  of  whom  1,484  were  men, 
130  women,  27  Iwys,  and  6  girls.  The  breweries  and  distilleries  had  in  1850,  115 
steam  engines,  of  570  total  horse  power. 

Salt  Hefineries. — In  1S50,  there  were  318  salt  refineries  in  activity.  In  1M46, 
there  were  employed  in  this  branch  of  trade,  495  persons,  of  whom  475  were  men, 
8  women,  and  1 1  boys  and  I  girl. 

Sugar  Refineries  and  Beet  Sugar  Factories. — In  1860,  there  were  50  sugar 
refineries,  of  which  26  were  in  the  province  of  Antwerp  alone,  which  produced 
about  15,000  tons  of  refined  sugar,  of  which  more  than  10,<KX)  were  exported.  In 
1850.  there  were  28  beet  sugar  factories  in  Belgium,  of  which  16  were  in  the 
province  of  Hainault ;  since  then  the  production  has  doubled,  and  at  present  there 
are  more  than  50  in  activity.  In  1840,  the  whole  sugar  industry  employed,  ex- 
clusive of  those  engaged  in  the  cultivation  of  l>eet,  4,1!M)  persons,  of  whom  2,448 
were  men,  660  women,  716  hoys,  and  306  girls.  In  1850,  67  steam  engines,  equal 
to  a  force  of  (Ml  horses,  were  employed  in  this  branch  of  trade. 

Fire- Arms. — The  centre  of  this  manufacture  is  at  Liege,  where  432,347  gun  or 
pistol  barrels  were  proved  in  1850.  In  1851  and  1852,  the  export  of  fire-arms 
was  estimated  at  £215,857. 

Nails. — This  branch  of  trade  is  of  considerable  and  increasing  importance,  the 
export  alone  amounting  to  about  9,000  tons  annually.  In  1846,  tlic  number  of 
persons  engaged  in  this  manufacture  was  6,786,  who,  however,  only  work  in 
winter,  being  engaged  in  summer  in  agriculture. 

Machines. — The  coii.stniction  of  machines  is  a  growing  trade  in  Belgium,  having 
rogrcssed  within  the  last  few  years  more,  perhaps,  than  any  other  branch  of  in- 
ustry.    In  1846,  the  number  of  persons  employed  l»cing  4,761 ;  and  in  1850,  118 
steam  engines,  representing  a  force  of  1,170  horse  power,  were  employed. 

Paper  — In  1846,  2,169  persons  were  employed  in  the  manufacture  of  paper,  of 
whom  867  were  men,  8s:i  women,  243  boys,  and  176  girls.  In  1850,  there  were 
75  turbines  and  other  water  wheels,  and  3*7  steam  engines,  representing  541  horse 
power,  employed  in  the  Belgiau  paper  mills. 

Printing. — In  1816,  the  number  of  persons  employed  in  printing,  was  2,026,  of 
whom  1,649  were  men,  9  women,  and  368  boys.  Since  tlien  the  trade  has  been 
stationary  to  a  great  extent,  and  must  be  now  diminishing,  as  the  piracy  of  copy- 
right has  been  suppressed. 

Quarries  of  MnrUe  and  Slate,  and  Works  in  those  Materials — There  is  a  very 
considerable  trade  in  marbles  in  Belgium.  In  1846,  7,892  persons  were  employed 
permanently  in  connexion  with  these  branches  of  trade,  of  whom  6,099  were  men, 
286  women.  870  boys,  and  37  girls.  In  1850,  70  steam  engines,  representing  a 
force  of  1,044  horse  power,  were  employed  in  those  manufactures. 

Uric**.— This  trade  has  sprung  up  almost  within  the  hist  fifteen  years,  and  is 
becoming  of  great  importance  already.  In  1846,  8,203  persons  were  employed  in 
it,  of  whom  5,494  were  men,  019  women,  1,578  boys,  and  512  girls. 

Porcelain  and  Eartlienware.Sxncc  the  discovery  of  Kaolin,  in  the  neighbour- 
hood of  Huy  and  Nivelles,  and  in  the  province  of  Namur,  the  manufacture  of 
porcelain  has  been  developed,  and  several  large  factories  have  been  erected.  In 
the  same  measure  that  the  manufacture  of  porcelain  has  progressed,  that  of  the  old 
enamelled  earthenware  has  declined,  and  is  now  only  used  by  the  poorer  classes. 
In  1846,  the  number  of  persons  permanently  employed  in  the  manufacture  of  all 
kinds  of  pottery  was  1,573,  of  whom  1,189  were  men,  63  women,  284  boys,  and 
37  girls. 
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Manufacture  of  Glass. — In  1850,  there  were  35  glass-honses  in  activity  in 
Belgium,  of  which  30  were  in  the  province  of  Hainaultalone  ;  they  employed  16 
steam  engines,  of  a  total  force  of  287  horses.  In  1841,  the  Belgian  glass-houses 
produced  20,000,000  of  square  feet  of  glass,  and  in  1H47,  32,000,000  of  square  feet 
The  annual  export  of  window  glass  is  now  about  15,000  to  1 6,000  tons.  In  1840,  the 
factory  Saintc  Maric-d'Oignics,  in  llainault,  was  established  for  the  manufacture 
of  plate  glass,  and  now  produces  between  30,000  and  40,000  square  feet  of  plate 
glass,  of  such  quality  as  to  compete  with  the  best  French.  The  export  of  plate 
glass  is  now  worth  about  £50, 000  annually.  The  export  of  cast,  blown,  and  cut  flint 
glass,  amounts  to  between  1,300  and  1,400  tons.  In  1846,  3,683  persons  were 
employed  in  the  manufacture  of  glass,  of  whom  2,707  were  men,  and  318  women, 
53i)boys,  and  119  girls. 

The  glass  manufacture  is,  perhaps,  the  most  successful,  as  it  is  one  of  the  most 
important  manufactures  of  Belgium. 

Miscellaneous  Manufactures. — Besides  the  manufactures  above  enumerated 
there  are  many  others  of  minor  importance,  but  which  contribute  as  much  to  the 
general  property  of  the  country:  among  them  we  may  mention— 753  tobacco 
manufactories,  which  employed  in  1846,  2,509  persons;  877  tanneries,  employing 
2,144  persons;  906  oil  mills,*  with  1,956  work-people;  443  chicory  factories,  and 
1,808  work-people ;  540  dying  establishments,  and  1,370  work-people;  591  rope 
factories;  15  carpet  factories,  with  763  workers;  179  soap  factories,  and  410 
workers ;  12  pin  factories,  and  263  workers ;  97  starch  factories,  and  109  workers  ; 
12  potatoe  starch  factories,  and  103  workers;  and  6  type  foundries,  with  78 


In  our  next  Number  we  will  complete  the  industrial  statistics  of  Belgium,  and, 
if  possible,  give  at  the  same  time,  a  detailed  account  of  all  the  measures  which  have 
been  taken  to  revive  and  encourage  the  manufactures  of  Belgium,  and  their  appli- 
cation to  the  somewhat  similar  circumstances  of  Ireland. 


Art.  I. — Report  of  the  Committee  of  Social  Economy  upon  the  construction 
of  a  Wot  king-Men's  City  at  Mulhausen :  presented  by  Dr.  Penot,  at 
the  sitting  of  the  30th  Nov.  1853. — Translated  from  the  Bulletin  de 
la  Societe  IndustrieUe  de  Mulhouse ;  No.  1 24,  Apru\  1 854. 

[We  believe  we  shall  be  doing  good  service  to  the  cause  of  the  working  classes 
by  bringing  under  the  notice  of  our  readers  the  following  account  of  the  success- 
ful realization  of  a  Working-man's  City  at  Mulhausen,  in  Alsace.] 

Gentlemen, — You  have  referred  it  to  your  Committee  of  Social  Eco- 
nomy to  examine  and  report  on  a  notice  by  oar  honourable  colleague,  Mr. 
Zickcl,  upou  the  construction  of  the  Workmen's  City  erected  at  Mulhausen 
within  the  last  few  months.  It  is  certain  that  no  subject  could  possess 
greater  or  more  legitimate  interest  in  the  eyes  of  the  Industrial  Society, 
occupied  as  it  has  already  been,  so  often  and  so  earnestly,  with  the  pros- 
perity of  the  working  classes.  Accordingly,  your  Committee  has  examined, 
with  all  the  attention  which  it  deserved,  the  work  submitted  to  them — 
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work  designed  to  make  tbc  public  acquainted  with  the  constitution  of  the 
Society,  which  has  undertaken  this  vast  and  useful  enterprise ;  the  object, 
elevated  as  it  is,  which  that  Society  has  proposed  to  itself;  the  powerful 
encouragement  which  tho  munificence  of  the  Imperial  Govcrnmon  thas  accord- 
ed to  it ;  and,  finally,  the  actual  state  of  the  works  which  have  been  the  result. 
The  Committee  has  observed  in  placing  itself  in  communication  with  tho 
administrative  council  of  the  Mulhausen  Workmen's  Cities  Society,  that 
certain  parts  of  M.  Zickcl's  notice  required  modification,  because  that  notico 
no  longer  represents  the  actual  state  of  things  at  this  moment,  and  besides 
that,  it  would  be  necessary  to  add  to  it  many  details,  the  importance  of 
which  you  will  readily  appreciate,  and  which  could  not  have  been  within 
the  knowledge  of  our  colleague  at  the  time  when  he  made  his  communica- 
tion to  the  Society. 

It  has  also  appeared  to  the  Committee  that  it  would  be  more  convenient 
to  recast  entirely  the  notice  submitted  to  its  consideration,  than  to  complete 
it  by  a  report  pointing  out  the  necessary  corrections  and  additions  to  bo 
made  in  it.  They  believe  that  the  work  to  be  submitted  to  you  on  their  part 
will  thus  be  tho  gainer  in  order,  in  precision,  and  in  clearness;  and  it  is 
in  conformity  with  this  decision  of  the  Committee,  that  the  Report  has  been 
prepared  which  I  have  tho  honour  to  prcscut  to  you  this  day,  ami  which,  in 
part  at  least,  is  little  other  than  an  exact  reproduction  of  M.  Zickcl's  notico. 

Let  me  go  back,  in  the  first  place,  gentlemen,  to  the  origin  of  the  fair 
enterprise  with  which  we  have  to  occupy  your  attention,  and  to  recall  to 
your  minds  the  iuitiatory  part  taken  by  the  Industrial  Society,  faithful  in 
this  to  the  liberal  spirit  of  its  institution.  Inspired  by  tho  examples  given  in 
Paris  by  Prince  Louis  Napoleon,  and  in  London  by  Prince  Alltcrt,  the  Society 
resolved  to  apply  itself,  in  its  turn,  to  the  condition  of  the  lodgings  of  tho 
working  classes  in  our  city ;  and  it  commissioned  its  Committee  of  Social 
Economy  to  prepare  a  plan  of  dealing  with  this  subject.  The  Committee, 
I  need  not  say,  has  devoted  all  the  care  and  zeal  of  which  it  is  capable,  to 
the  accomplishment  of  the  useful  mission  which  you  have  given  it  in  charge; 
ami,  on  the  3()th  June,  1852,  I  hail  the  honour  to  present  to  you,  in  its 
name,  a  Report  presenting  tho  results  of  its  deliberations  during  very  many 
sittings. 

It  would  bo  superfluous  to  return  to-day  to  what  we  then  said  with 
reference  to  the  necessity  of  constructing  new  houses  for  the  numerous 
workmen  of  our  city,  whose  habitations,  although  already  superior  to  those 
which  they  occupied  twenty  years  ago,  leave  still  much  to  be  desired  in 
very  many  resects.  However,  I  believe  it  may  be  useful  to  recall  the 
conditions  under  which  the  Committee  insisted  that  the  new  buildings 
should  be  erected,  and  which  conditions  have  been  adopted  by  the  Society 
which  undertook  to  found  at  Mulhausen  the  city  for  tho  working  classes, 
which  we  see  built  to-day  in  one  of  our  suburbs. 

**  With  respect  to  the  habitations  of  the  working  classes,"  said  tho  Re- 
port, 44  we  fiud  two  very  different  systems  in  practice.  The  first  of  these 
consists  in  the  erection  of  vast  edifices,  of  great  barracks,  where  a  more  or 
less  considerable  number  of  family  establishments  may  be  brought  together. 
In  the  second,  the  several  habitations  are  almost  isolated;  that  is  to  say, 

vol.  n.  D 
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that  the  number  of  family  establishments  united  under  the  same  roof  hardly 
exceeds  two  or  three.  The  larger  edifices  offer  this  advantage,  that  the 
price  of  the  ground  site  and  the  cost  of  construction  being  less  considerable, 
we  are  able  to  exact  a  less  amount  of  rent  for  the  lodgings  they  afford; 
but  they  are,  on  the  other  hand,  subject  to  inconveniences  of  so  grave  a 
nature,  that  the  Committee  has  unanimously  repudiated  the  principle  of 
these  buildings.  We  have  recognized  it  as  clear  that  the  assemblage  of  a 
great  number  of  families,  accumulated  in  one  and  the  same  house,  ought 
to  bo  avoided  as  much  as  possible.  It  is  rarely  that  snch  lodgers,  strangers 
to  one  another  as  they  are,  live  in  perfect  cordiality.  The  occasions  of 
recrimination  and  disputo  are  bnt  too  frequent,  and  everything  invites 
almost  inevitable  discussions,  which  are  renewed  again  and  again  without 
ceasing.  It  is  evident  besides,  how  much  morals  may  suffer  from  this  too 
intimate  neighbourhood  of  families ;  and  this  capital  consideration  would  be 
sufficient  of  itself  alone  to  make  us  condemn  the  larger  buildiugs.  ... 

**  Isolated  lodgings  arc  greatly  preferable:  in  them  every  family  lives 
alone,  or  nearly  alone.  The  occasions  of  mischief  are  there  less  frequent; 
there  the  watchful  care  of  yonng  people  becomes  more  easy;  there  disputes 
are  almost  unknown ;  there  also  cleanliness  is  better  maintained,  because 
the  responsibility  of  each  occupant  is  there  more  direct  and  more  complete. 
It  is  therefore  in  favor  of  these  habitations  that  the  Committee  has  decided." 

"  The  convenience  and  cleanliness  of  a  lodging  exert  a  greater  influence 
than  may  at  first  be  supposed  upon  the  morality  and  well-being  of  a  family. 
A  man  who  finds,  on  his  return  home  in  the  evening,  only  a  miserable 
garret,  dirty  and  disordered,  where  he  breathes  a  nauseous  and  unwhole- 
some atmosphere,  cannot  be  happy  there,  and  he  flies  from  such  a  homo 
to  pass  as  much  of  his  time  as  he  can  at  the  cabaret  or  pot-house.  Thus 
he  becomes  by  degrees  a  stranger  to  his  family,  and  he  soon  contracts 
habits  of  expense  which  that  family  feels  but  too  acutely,  habits  which  lead 
almost  always  to  misery  and  want.  If,  on  the  other  hand,  we  can  offer  to 
such  a  roan  a  cleanly  and  smiling  home ;  if  we  give  to  each  a  little  garden 
where  he  can  find,  in  the  midst  of  his  own,  some  agreeable  and  useful 
occupation ;  where,  in  waiting  for  the  modest  harvest  of  his  little  labour, 
he  will  learn  to  appreciate,  at  its  just  value,  that  instinct  of  property  which 
Providence  has  implanted  in  all  of  us ;  shall  we  not  have  resolved  satisfac- 
torily one  of  the  most  important  problems  of  social  economy? — Shall  we 
not  have  contributed  to  draw  closer  the  sacred  bonds  of  family  life? — Shall 
we  not  have  rendered  a  true  service  to  the  working  classes,  and  to  all 
society  itself  ?" 

At  the  same  meeting  in  which  the  Committee  of  Social  Economy  pre- 
sented their  Report  on  the  necessity  of  constructing  lodgings  for  the  use  of 
the  numerous  working-men  of  your  city,  we  were  happy  to  hear  M.  Jean 
Dollfus  announce  (whose  intelligent  and  active  philanthropy  was  so  well 
known  to  us  all)  that  he  proposed  to  construct  at  his  own  expense,  and  after 
plans  already  submitted  to  him  by  our  colleague,  the  architect,  M.  Muller, 
a  house  which  might  serve  hereafter,  when  it  should  be  perfected  accord- 
ing to  need,  as  a  model  of  such  modifications  as  experience  should  have 
suggested  as  useful. 
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You  remember,  gentlemen,  that  in  order  to  make  its  idea  better  under- 
stood, the  Committee  caased  its  report  to  be  followed  by  plans  of  some 
model  houses  which  it  meant  to  present  to  you  as  but  a  first  specimen  of 
buildings  to  be  erected.  The  Committee  has  then  seen,  with  pleasure, 
that  the  preference  has  been  given  to  the  plan  of  M.  Muller,  which  it 
believes  to  be  more  proper  for  the  attainment  of  the  desired  end,  than 
that  which  it  had  presented  itself,  and  which  it  was  so  far  from  regarding 
as  conclusive,  that  it  said  in  concluding:  "  Always,  as  it  is  possible  that 
according  as  the  first  model  bouses  are  constructed  some  improvement 
may  be  made  in  the  plans  which  we  offer  to-day,  the  Committee  reserves 
to  itself  the  power  of  communicating  to  you,  at  another  time,  another 
plan,  if  there  should  be  any  occasion  for  it  

In  performance  of  the  promise  which  he  made  before  you,  and  before 
putting  in  execution,  with  the  generous  assistance  of  some  of  our  fellow 
citizens  and  the  co-operatiou  of  government,  the  vast  project  which  he 
had  conceived,  M.  Jean  Dollfus  caased  to  be  erected  at  the  extremity  of 
the  village  of  Dornach,  and  under  the  able  direction  of  our  colleague,  the 
architect,  M.  Mailer,  four  houses,  by  way  of  experiment;  in  order  that 
after  having  taken  the  advice  of  competent  persons,  and  particularly  of 
the  working  men  themselves  for  whom  they  were  destined,  it  might  be 
better  seen  how  far  they  would  realize  the  idea  of  the  projectors.  It  is 
in  fact  after  making  this  sort  of  experiment,  which  has  developed  the 
utility  of  several  alterations  in  the  plan,  that  those  designs  have  been 
adopted,  which  are  at  this  moment  carried  out  in  the  Working-men's  City. 

Thanks  to  the  laudable  initiative  of  M.  Jean  Dollfus,  and  to  the  power- 
ful assistance  of  the  imperial  government,  which  displays  so  active  an 
interest  in  improving  the  condition  of  the  masses  hitherto  so  little  thought 
of,  we  have  seen  established  in  our  town,  under  the  title  of  Societe 
Mulhousienne  dee  cites  ouvriereSy  (Mulhausen  Society  of  Working  men's 
Cities,)  an  association  which  proposes  to  "  construct  one  or  more  of  these 
cities,  according  as  the  necessity  for  them  may  be  recognized.  The 
original  capital  of  this  society  (which  may  be  subsequently  increased)  has 
been  fixed,  in  the  first  place,  at  300,000  francs,*  [£12,000,]  to  which  the 

•  The  capital  of  300,000  fr.  [£12,000]  is  divided  into  60  shares  of  5,000  fr. 
[£200]  each,  which  arc  thus  distributed  among  twelve  original  shareholders : — 

M.  Jean  Dollfus,  senior       ...  ...  ...  35  shares. 

M.  Mathieu  Dollfus            ...  ...  10 

M.  J.  Koechlin-Schlumberger  (Mayor)  ...  2 

M.  Jean  Zubcr       ...          ...  ..  ...  2 

M.  Eugel-Dollfus    ...          ...  ...  ...  2 

MM.  Stcinbach,  Kocchlin,  &  Co.  ...  ...  2 

MM.  Schwartz  &  Huguenin  ...  2 

M.  Daniel  Koechlin-Schouch  ...  ...  1 

M.  Nicolas  Koechlin            ...  ...  ...  1 

M.  Frederic  Zuber              ...  ...  ...  1 

MM.  Kocchlin-Dollfus  &  Brother  ...  ...  1 

M M.  Schwartz,  Trapp,  &  Co.  ...  ...  1 


'1 
1' 


•1 
11 


Total        ...  ...  ...  ...      GO  shares. 
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government,  in  its  munificence,  has  thought  proper  to  add  a  snra  of 
150,000  francs,  [£6,000,]  so  as  to  contribute  to  tlte  extent  of  one-third 
to  this  honourable  cnterprize,  as  it  has  already  contributed,  in  the  same 
proportion,  to  the  erection  of  the  washing  establishments  and  public  baths, 
which  already  render  such  valuable  services  to  many  of  the  working  classes 
of  our  town. 

"The  shareholders,"  says  the  deed  of  the  society,  "having  in  view 
only  the  well  being  of  the  working  men,  and  having  no  other  object  but 
to  lodge  them  in  a  manner  more  healthy  and  more  comfortable,  as  well  as 
to  facilitate  the  acquisition  by  them  at  mere  first  cost  price,  therefore  at 
the  cheapest  possible  rate,  of  the  houses  and  their  appurtenances  about  to 
be  established  by  the  society,  each  share  only  entitles  the  holder  to,  and 
will  ucver  entitle  him  to  more  than,  an  interest  of  4  j>er  cent.,  and  the 
repayment  of  his  subscribed  capital.  The  shareholders  resign  all  right  to 
any  fine  or  further  benefit  whatever." 

The  deed  of  the  society  was  signed  the  10th  June,  1853,  and  already 
on  the  27th  of  the  same  month,  M.  Jean  Dollfus  submitted  to  the  share- 
holders a  general  plan,  as  well  as  the  plans  in  details  of  the  first  Working- 
man's  City  to  be  established.  A  few  days  after,  the  20th  July,  the  works 
were  commenced  uj>ou  the  site  chosen.  According  to  the  plans  proposed 
by  M.  Mullcr,  this  first  city  will  occupy  a  space  of  8  hectares  [about  19 
acres  3  roods].  One  principal  street  intersects  its  whole  length;  eight  or 
ten  others,  of  less  extent,  divide  the  different  sections.  The  principal  street 
is  8  metres  [20  feet  2  inches]  in  breadth  in  the  clear;  the  lesser  streets 
5  metres,  [16ft.  4  in.,]  with  foot  ways  of  l£  metres  [1  ft.  1 1  in.]  on  each 
side,  and  paved  gutters  for  draining  off  the  water.  The  streets,  as  well  as 
the  foot  ways,  are  all  macadamized ;  they  arc  lighted  with  gas,  at  the 
expense  and  under  the  caro  of  the  town,  (of  Mulhausen,)  and  they  are 
connected  with  a  drain  of  masonry  which  carries  off  water  of  every 
description  from  the  houses. 

By  a  happy  disposition  of  M.  Midler's  plan,  each  group  of  houses 
(containing  four)  finds  itself  set  in  the  midst  of  a  garden  enclosed  by  a 
transparent  or  open  fence,  and  the  entire  surface  of  the  garden  dividing 
itself  into  four  equal  parts ;  a  quarter  of  the  land  is  appropriated  to  each 
house.  Thus  this  first  Working-man's  City,  in  placing  the  inhabitants 
nnder  conditions  the  most  favourable  to  health,  as  to  ventilation  and  the 
free  access  of  pure  air,  will  present  the  most  smiling  aspect,  of  which  the 
plan  which  accompanies  the  report  will  give  some  idea.* 

For  the  detailed  plans  of  the  different  classes  of  honses  of  which  the 
Working-man's  City  is  to  be  composed,  the  architect,  at  the  same  time 
that  he  has  sought  to  give  each  habitation  its  proper  share  of  advantages 
and  every  desirable  convenience,  felt  bound  to  confine  himself  within  strict 

•  It  has  not  been  thought  ncccssarv  to  reproduce  here  the  plans  and  sections  of 
the  honscs  erected  at  Mulhausen,  because  the  nature  and  design  of  these  is 
little  likely  to  be  of  use  in  suggesting  the  plan  of  such  buildings  among  us.  And 
for  the  rest,  the  Mulhausen  plans  arc  sufficiently  intelligible  from  the  text  of  the 
Report 


Digitized  by 


1855.] 


The  Working -men's  City  at  Mulhausen. 


37 


limits,  in  order  to  fulfil  that  esssential  point  of  the  programme,  to  construct 
houses  for  worling-men  at  the  cheapest  possible  rate.  Three  classes  of 
booses  have,  therefore,  been  admitted,  all  consisting  of  a  single  story 
above  the  ground  floor,  namely: — 

1st  Class.  Group  of  four  houses,  distinct  and  separate,  but  constructed 
under  the  same  roof,  placed  in  the  midst  of  four  gardens,  and  each  of 
which  houses  is  com|>osed  of:  a  cellar  under  ground;  on  the  ground  floor 
a  kitchen,  and  a  large  apartment  with  an  alcove,  which  may  bo  divided 
into  a  sitting  room  and  an  alcoved  bed  room ;  ou  the  upper  story,  thrco 
rooms,  besides  a  proper  necessary  fitted  with  an  air  chimney,  to  secure 
freedom  from  unwholesome  smells;  above  the  uppor  story  a  garret  able  to 
contain  a  snpply  of  8  stcres  (2  cord*)  of  fire  wood,  [or  say  five  chaldrons 
of  coals,]  a  quantity  rarely  pos.sesscd  at  one  time  by  a  working-man's  family. 

2nd  Class.  Similar  group  of  four  houses  uuder  the  same  roof.  The 
same  internal  disposition  as  for  the  1st  Class;  but  the  cellar  is  exchanged 
for  a  small  store  cut  to  a  yard  in  depth,  and  large  enough  to  contain  just 
the  ordinary  provisions  of  a  family. 

3rd  Class.  Scries  of  house*  upon  the  same  line,  and  placed  in  juxta- 
position, back  to  back,  tmder  the  same  roof,  forming  each  a  separate  resi- 
dence with  a  stripe  of  garden,  ami  having  the  same  internal  distribution  as 
the  first  class,  except  only  that  they  have  one  story  less,  the  other  being 
replaced  by  a  garret  in  the  sloping  roof,  capable  of  answering  a  double 
purpose. 

The  hundred  houses  constructed  this  year  aro  divided  into  48  of  the 
1st  Class,  32  of  the  2nd;  and  20  of  the  3rd  Class.  The  price  of  sale  of 
these  houses  has  been  thus  fixed,  according  to  tho  information  which  has 
been  furnished  the  Committee : — 

1st  CLim:  average  price,    2,800  fr.  [£112.] 

namely : 

24  houses  facing  the  South,   2,900  fr.  [£116. 

24  houses  facing  the  North,   2.700  fr.  [£108. 

2ud  Class:  average  price,    2,500  fr.  [£100. 

namely : 

1(5  houses  facing  South,   2,575  fr.  [£103.1 

16  houses  facing  North,   2,425  fr.  [£97. J 

3rd  Class:  8  houses  with  angles,  having  light  on  both 

si.lcs,  ,   2,150  fr.  [£8C] 

12  houses  having  but  one  light,   1,K50  fr.  [£74.] 

To  these  prices  must  be  also  added  various  rights  of  different  kinds, 
amounting  to  from  9  to  10^  per  cent.,  in  addition  to  the  sums  named.  In 
order  to  give  tho  greatest  facility  to  purchasers,  the  Society  makes  an 
advance  of  these  rights,  so  that  the  purchaser  has  to  pay  iu  ready  money 
but  300  to  500  francs  [£12  to  £20],  according  to  the  class  of  house  he 
desires  to  buy.  He  has  then  to  pay  the  remainder  of  his  purchase  money 
by  monthly  instalments  of  from  20  to  30  francs  [16*.  to  £1.  As.  J,  in  such 
a  manner  as  that  the  cost  of  the  deed  and  the  payment  of  one-half  the 
capital,  inclusive  of  the  interest  due  to  the  different  parties,  regulated  and 
discounted  at  the  end  of  each  year,  may  be  effectuated  withiu  about  five 
years,  or  even  sooner,  if  possible. 


Digitized  by  Google 


38 


Journal  of  Social  Progress.  ' 


As  to  the  other  half  of  the  purchase  money,  the  purchaser  will  have 
to  pay  interest  for  it  at  5  per  cent,  to  the  Societe  du  Credit  foncier9  th 
France,  until  the  whole  be  paid  off.  For  this  purpose  the  Society  of 
Mulhauscu  made  arrangements  with  the  Credit  foncier  so  as  to  borrow, 
in  its  own  name,  one- half  the  price  of  the  hundred  houses  constructed  this 
year,  handing  over  to  it  the  contracts  made  with  purchasers  according  as 
they  are  completed.  According  to  this  arrangement,  the  purchaser  will 
become  a  debtor  to  the  Credit  foncier  for  half  the  value  of  his  purchase, 
and  will  pay  interest  to  that  society  until  the  fall  re-payment  of  the  debt. 

In  order  to  facilitate  this  combination,  so  favourable  to  the  purchaser, 
the  Government  has  consented  to  allow  payment  of  the  mortgage  to  the 
Credit  foncier  in  precedence  of  and  before  the  mortgage  which  the  govern- 
ment is  to  take  upon  the  entire  of  the  bnilding9  as  a  guarantee  for  their 
construction  according  to  the  conditions  approved  by  it,  and  in  considera- 
tion of  which  it  has  thought  fit  to  bear  one- third  of  the  whole  expense. 

In  order  to  prevent  the  houses  of  the  City  from  falling  into  the  hands  of 
speculators,  who  would  buy  them  only  to  let  again  at  the  most  profitable 
rent,  the  Society  of  Mulhausen,  which,  in  the  first  instance,  selects  the 
persons  with  whom  it  treats,  has  taken  care  to  introduce  this  condition 
into  each  contract,  that  the  buyer  shall  not  sell  or  sublet  for  ten  years, 
without  the  approbation  of  tho  Administrative  Council  of  the  Society, 
which  reserves  to  itself  the  right  of  approving  of  new  proprietors  or 
lodgers.  It  is  easily  conceivable,  that  but  for  this  wise  precaution  the 
object  proposed  in  creating  the  Workingman's  City  might  have  wholly 
failed ;  and  the  generous  intentions  of  the  Government  and  of  the  share- 
holders would  but  have  served,  perhaps,  to  secure  heavy  interests  to  a  few 
capitalists,  who  might  have  become  proprietors  of  a  great  part  of  the  houses 
erected. 

Again,  for  the  sake  of  order  and  morality,  it  is  forbidden  that  two 
families  should  occupy,  in  common,  the  same  house.  Lastly,  the  contract 
of  purchase  contains  besides,  some  conditions  obliging  every  purchaser  to 
take  the  necessary  care  of  his  holding,  and  to  attend  to  the  uniformity  of 
the  general  plan,  in  order  to  preserve  to  every  part  of  the  city  its  full  value, 
and  to  the  whole  its  proper  effect  of  view.  Thus  he  is  required  to  keep 
in  good  repair,  cultivation,  and  fast  enclosure,  the  houses,  gardens,  and 
palisading;  to  preserve  the  uniform  plan  adopted  for  the  exterior  painting 
of  the  houses,  &c. 

Upon  these  conditions,  and  at  the  prices  above  indicated,  about  one 
quarter  of  all  the  houses  built  this  year  have  already  been  sold  ;  and  it  is 
probable  that  a  still  greater  number  of  purchasers  would  have  appeared  if 
n  greater  number  of  houses  could  have  been  finished  before  the  beginning 
of  the  winter  ;  and  if  the  thick  fogs  which  for  some  weeks  have  filled  the 
air,  succeeding  as  they  did  to  long  continued  rains,  had  not  hindered  from 
drying  some  of  the  houses  already  completed,  and  whose  actual  state  of 

*  The  Socictt  du  Credit  Foncier  de  France  is  an  association  lately  established  in 
that  country  under  the  sanction  (though  not  at  the  expense  or  with  the  guarantee) 
of  the  Imperial  Government,  for  making  loans  on  land,  for  the  purposes  of  build- 
ing and  improvement,  upon  the  principle  of  the  German  land  bank*. 
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damp  makes  it  impossible  to  inhabit  them  as  yet.  This  eagerness  of  some 
of  the  working-men  contains  an  excellent  presage  of  the  future.  It  en- 
courages us  to  hope,  that  in  spring  the  number  of  purchasers  will  be  increased 
in  remarkable  proportion;  and  as  soon  as  the  first  hundred  houses  built 
shall  be  in  great  part  sold,  the  Society  of  Mulhausen  will  cause  to  be  com- 
*  menced  the  construction  of  two  hundred  others,  which  will  complete  the 
first  Workiogman's  City. 

If,  as  we  may  hope,  these  first  three  hundred  houses  find  purchasers,  the 
Society  of  Mulhausen,  counting  always  on  the  sympathy  and  assistance  of 
the  Government,  proposes  to  make  a  very  great  extension  in  its  useful 
enterprise,  by  means  of  a  combination  which  it  seems  possible  to  realize* 
Government  having  already  accorded  150,000  francs  [£6,000],  it  may  be 
hoped  that  it  would  grant  an  equal  sum  again  to  render  possible  the  accom- 
plishment of  the  projected  city. 

Let  it  be  then,  on  the  part  of  the  State,  in  all,...  800,000  fir.  [£12,000-1 
Half  the  whole  value  of  the  buildings  borrowed 

from  the  Credit  fancier,   350,000  fr.  [£14,000.] 

Add  to  these  two  auras  the  original  capital  of,....  300,000  fr.  [£12,000.] 

We  obtain  a  total  of,   950,000  fr.  [£38,000.] 

With  this  capital  of  nearly  a  million  of  francs  [£40,000]  we  could 
lodge  very  comfortably  a  great  part  of  the  working  population,  and  we 
could  offer  that  population  advantages  which  nothing  but  a  vast  collective 
system  can  ever  realize.  Thus  the  assistance  already  accorded  by  Govern- 
ment is  up  to  the  present  time  destined  to  cover  the  expenses  caused  by  the 
construction  of  the  streets,  the  footpaths,  the  public  square,  the  common 
sewers,  the  wells,  the  baths,  and  washhouse,  &c.;  an  arrangement  which 
allows  us  to  exclude  these  general  expenses  from  the  calculation  of  the  value 
of  the  houses;  but  if  the  City  comes  to  realize  all  the  extension  contem- 
plated for  it,  we  may  see  erected  there  a  salle  d'asile,*  at  present  not  so 
necessary  because  therejs  already  one  in  the  neighbourhood;  a  school 
and  a  gymnasium  for  the  children  of  different  sexes;  a  reading-room, 
and  select  library ;  a  bakery,  a  butcher's  establishment,  a  grocery,  a  common 
kitchen  like  that  already  in  existence  on  the  Dorn&ch  road,  &c.  These  last 
institutions,  placed  under  the  direct  surveillance  of  committees  appointed  by 
the  inhabitants  of  the  City,  might  supply  their  productions  at  reduced  prices, 
and  thus  procure  to  the  working-man  the  means  of  living  at  the  cheapest 
possible  rate. 

*  In  almost  every  industrial  city  and  town  in  France  the  families  of  the  work- 
ing classes  are  provided  with  proper  places  in  which  the  children  may  be  left  by 
their  mothers  while  engaged  in  their  own  daily  work.  They  are  of  three  clascs ; 
the  creches,  consisting  of  large  rooms  where  children  under  two  years  old  are  kept 
by  nurses  and  proper  female  attendants,  assisted  and  superintended  by  benevolent 
ladies  of  the  town ;  a  second  class,  called  salle*  dusile.  for  children  a  little  older, 
where  the  walls  arc  hung  with  various  objects,  religious  and  others,  proper  for 
educating  them  by  means  of  the  eye ;  and  lastly,  the  ordinary  primary  schools. 
The  sallcs  cTasile  correspond  with,  and  arc  we  believe  imitations  of,  the  infant  schools 
of  England ;  but  the  crtche*  are,  so  far  as  we  are  aware,  developments  of  the 
original  idea,  peculiar  to  France.  We  purpose  giving  an  account  of  these  establish- 
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You  perceive,  gentlemen,  how  large  and  extended  is  the  plan  proposed 
by  the  Mulhauscn  Society  of  Working-men's  Cities,  and  how  great  a  gain 
its  accomplishment  would  secure  to  our  population.  The  Committee  of 
Social  Economy  reserves  it  to  itself  to  make  you  a  new  report  at  a  later 
period  upon  the  effeets,  moral  as  well  as  physical,  which  the  establishment 
of  the  Working-men's  City  may  be  able  to  produce;  but  in  the  hope  that 
other  industrial  towns  will  desire  to  imitate  ours  of  Mulhauscn,  and  in  order 
to,  furnish  them  with  suggestions  useful  for  their  consideration,  we  propose 
to  you  to  print  at  once  the  present  report,  adding  to  it  the  three  plans  now 
brought  up  iu  connection  with  it,  in  order  to  give  a  general  view  of  the 
city  in  construction,  and  to  make  intelligible  the  arrangement  adopted  in  the 
houses  of  the  first  class. 

In  conclusion,  gentlemen,  it  remains  for  us  in  your  name  to  fulfil  a  duty, 
when  we  otter  the  lively  thanks  of  the  Industrial  Society  to  those  of  our 
fellow -citizens  who  have  founded  among  us  the  first  Working-men's  City, 
and  to  that  generous  Government  which  has  so  well  understood  that  one  of 
the  noblest  missions  which  Providence  ha3  confided  to  rulers,  is  to 
ameliorate  without  ceasing  the  condition  of  the  people,  by  teaching  every- 
where, by  provident  institutions,  how  much  of  happiness  and  contentment 
order  and  economy  may  procure  for  man  in  this  world. 


Art.  11*— Industrial  Property.  (Translated  from  Le  Genie  Industrie^ 
vol.  8,  Ko.  47.  Paris,  1854.)  The  Bill  to  regulate  Patents  in  the 
Sardinian  StatC3  (Piedmout). 

[We  shall  find  on  early  opj>ortnnity  of  directing  attention  to  the  subject  of  these 
observations  of  the  Genie  Induntriel,  and  of  the  Picdmontcsc  Bill,  and  the  Belgian 
Law  which  follow  them,  namely,  the  Law  of  Patents  and  Copyright ;  in  the  mean 
time,  our  readers  will  he  glad  to  Inxomc  acquainted  with  the  text  of  these  remark- 
able measures  of  wise  and  simple  legislation,  which  indeed  form  the  best  intro- 
duction to  a  practical  consideration  of  the  subject  among  ourselves.] 

The  legislation  of  Piedmont  upon  Industrial  property  is  altogether  de- 
fective. The  right  of  the  Inventor,  under  tho  Piedmonteso  law,  is  made 
subordinate  to  considerations  of  every  kind  of  interest,  and  thus  becomes 
inaccessible  to  the  majority.  It  is,  therefore,  with  great  satisfactiou,  that 
we  observe  that  this  country  is  on  the  eve  of  a  radical  reform,  which  tho 
promulgation  of  the  new  law  of  Belgium  seems  to  have  inspired.  [See 
Note,  page  42.] 

We  reprint  a  Hill  to  regulate  Patents,  which  has  just  been  communicated 
to  us  (Genie  Industrie!),  and  which  will  shortly  occupy  the  attention  of 
the  Legislature  at  Turin.  This  Bill,  though  tdiort,  presents  some  remark- 
able features,  which  do  not  exist  in  any  existing  industrial  legislation; 
among  others,  the  assimilation  as  to  its  duration  of  the  property  in  works 
of  the  mind,  (Copyright,)  works  of  Art  and  of  Industry,  to  ordinary  pro- 
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perty;  that  ia  to  say,  the  accordance  of  an  unlimited  duration  to  the 
former. 

Bill. 

Art.  1.  The  property  in  works  of  the  mind,  (Copyright,)  of  Art,  and 
of  Industry,  is  assimilated  tp  ordinary  property. 

AH  the  codes,  laws,  and  regulations  which  protect  existing  property  are 
applicable  to  the  protection  of  this  new  property  also,  and  it  enjoys  the 
same  rights,  and  remains  equally  subject  to  expropriation,  and  to  all  the 
laws  in  force  with  reference  to  public  security,  health,  and  morality. 

Art.  2.  Every  invention,  combination,  or  application  capable  of  be- 
coming the  object  of  an  industrial  or  commercial  enterprise,  and  which  has 
not  yet  been  publicly  put  in  operation  in  the  country,  at  the  moment  of 
application,  shall  be  considered  as  property  capable  of  assignment,  and  of 
acquiring  a  Patent,  subject  to  the  droit  des  tiers. 

Art.  3.  The  Patent  is  accorded  without  guarantee  or  hindrance  to 
the  first  person  who  demands  it,  upon  his  depositing  at  the  prefectures, 
or  with  the  diplomatic  agents  abroad,  the  description  of  the  object,  the 
machine,  or  the  process,  whatever  be  its  origin  or  nature,  with  which  ho 
desires  to  enrich  the  iudustry  or  commerce  of  the  country. 

Art.  4.  No  Patent  is  legally  operative  except  for  that  which  the 
patentee  has  clearly  explained  in  his  description  or  specification,  and  de- 
fined as  far  as,  and  wherever  possible,  by  plans,  in  which  the  new  portion 
of  the  invention  or  application  slin.ll  be  expressed  in  colours. 

Art.  5.  The  tax  payable  upon  depositing  specifications  is  fixed  at: — 
10  fr.  [8*]  for  the  first  year; 
20  fr.  [1(>*.]  for  the  second  year; 

30  fr.  [£1.  4?.]  for  the  third  year,  and  so  on,  encreasing  by  10  fr. 
[8#.]  each  year,  but  with  power  to  compound  for  all  such  annual  payments 
for  the  sum  of  3000  fr.  [£120.] 

Art.  G.  The  amount  of  the  annual  tax  shall  be  added  to  the  ordinary 
annual  taxes  payable  by  the  patentee,  or  his  representative,  and  the  patent 
with  its  privilege  shall  not  be  held  to  cease,  save  in  consequence  of  a 
voluntary  refusal  to  pay  the  tax  after  the  customary  notice  and  demands. 

Ar.T.  7.  The  property  of  the  Patent  dates  from  the  moment  of  deposit- 
ing the  specifications,  which  may  be  made  in  a  foreign  language,  provided 
only  that  the  claimant  must  furnish,  within  six  months,  a  translation  and 
correction,  carefully  edited,  which  shall  be  published  in  so  many  words  in 
the  course  of  the  year,  under  the  responsibility  of  the  patcutce,  in  tho 
Monkeur  o/iiciel  des  brevets.  (Official  Patents  Gazette.) 

All  the  plans  must  be  included  in  a  sheet  of  20  to  32  centimetres  [about 
7£  to  12^  inches.] 

Every  specification  which  shall  occupy  more  than  one  page,  in  4to,  of 
the  Monitevr%  and  every  plate  beyond  one,  shall  be  published  at  the  ex- 
pense of  the  claimant. 

Art.  8.  Foreign  patentees,  or  their  representatives,  shall  alone  be 
entitled  to  obtain  a  Patent  during  the  course  of  the  first  year. 

Art.  9.  All  holders  of  Patents  now  in  force  shall  be  permitted,  during 
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the  first  year,  to  place  their  property  under  the  protection  of  the  new  law, 

by  a  new  deposit  of  specification,  enriched  with  all  the  improvements  and 
additions  which  they  shall  have  been  able  to  make  to  their  discoveries. 

All  expired  and  forfeited  Patents,  publicly  used  in  the  country  at  the 
date  of  the  present  law,  are  excepted  from  the  operation  of  this  article. 

Art.  10.  Neither 'the  natural  elements,  the  general  principles  of  science, 
nor  raw  materials  generally  known,  can  be  made  the  subject  of  a  Patent; 
but  only  apparatus,  machines,  and  methods  or  processes  for  obtaining  from 
them  results,  effects,  or  productions  not  hitherto  obtained  in  the  country. 

Art.  1 1 .  All  holders  of  Patents  are  required  to  affix  their  name, 
folio  wed  by  the  word  brevtli  [patent]  and  tho  year  of  the  patent,  upon 
such  productions  as  they  offer  for  sale. 

Art.  12.  All  the  details  of  execution  of  the  present  law  shall  be 
determined  by  ministerial  decrees  and  regulations. 

Note. — The  following  are,  the  details  of  the  Belgian  law  above  alluded  to, 
extracted  from  the  June  number  of  the  Genie  Industriel,  No.  42,  vol.  7.  [And 
gee  also  the  Code  general  de  lapropriete  induttrielle,  litteraire,  et  artistitjue,  par 
MM.  Etienne  Blanc  and  Alex.  Beaume.    Paris,  Cosse  :  1854.    Page  605.] 

Art.  1.  Exclusive  and  temporary  rights  will  be  accorded,  under  the  name  of 
Patent  of  Invention,  of  Improvement,  of  Importation,  to  every  discovery  or  im- 
provement capable  of  being  dealt  with  as  an  object  of  industry  or  commerce. 

Art.  2.  Patents  shall  be  accorded,  without  previous  examination,  at  the  risk  and 
peril  of  the  claimant,  without  guarantee  whether  of  the  reality  or  of  the  novelty 
or  merit  of  the  invention,  or  of  the  exactness  of  the  specification,  and  without 
prejudice  to  the  droit  des  tiere. 

Art.  8.  The  duration  of  Patents  in  fixed  at  20  years,  except  in  the  case  provided 
for  by  Article  14;  it  will  take  effect  from  the  day  of  the  date  at  which  the  specifi- 
cation mentioned  in  Art.  18.  shall  have  been  completed. 

For  each  Patent  the  following  annual  and  progressive  tax  shall  be  paid :  1st  year,  10 
francs ;  2nd  year,  20  fr. ;  3rd  year,  ttO  fr. :  and  so  on  to  the  20th  year,  for  which  the 
tax  shall  be  200  fr.  [£8.]  This  tax  shall  lw  paid  in  advance,  and  shall  never  in 
any  case  be  repaid.  No  tax  shall  !»e  required  for  Patents  of  Improvement  when 
accorded  to  the  holder  of  the  principal  Patent. 

Art  4.  Patents  confer  on  their  possessors  or  those  entitled  to  them  the  exclu- 
sive right: — 

a.  To  deal  with  the  patented  object  for  their  own  profit,  or  cause  it  to  be 
dealt  with  by  persons  authorised  by  them  thereto. 

6.  To  proceed  at  law  against  those  who  shall  infringe  their  rights,  whether  by 
the  manufacture  of  products  or  by  the  employment  of  processes  included  in  the 
Patent,  or  in  having,  selling,  exposing  for  sale,  or  introducing  into  the  Belgian 
territory  one  or  more  counterfeited  works. 

Art  5.  If  the  persons  prosecuted  in  virtue  of  Art  4.  letter  6,  have  acted 
knowingly,  the  court*  shall  decree  the  confiscation  of  the  goods  manufactured  in 
infringement  of  tho  Patent,  and  of  the  instruments  and  utensils  especially  designed 
for  their  manufacture,  in  favour  of  the  Patentee  or  those,  deriving  from  him,  or 
they  shall  adjudge  a  sum  equal  to  the  price  of  such  goods  as  may  have  been  already 
sold. 

If  the  persons  prosecuted  have  acted  in  good  faith,  the  courts  shall  forbid  them, 
under  the  penalties  above  mentioned,  from  employing  for  any  commercial  purpose 
the  machines  and  apparatus  of  manufacture  adjudged  as  counterfeit,  and  from 
making  any  use  for  nnv  such  purpose,  of  instruments  and  utensils  for  the  manu- 
facture of  the  patented  objects. 

In  both  cases  damages  and  interest  may  be  adjudged  to  the  Patentee  or  those 
deriving  under  him. 

Art  6.  The  holders  of  Patents  or  those  deriving  under  them  may,  by  the 
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authority  of  the  President  of  the  Court  of  First  Instance,  obtained  by  proper 
process,  cause  to  be  drawn  np,  by  properly  skilled  persons,  a  description  of  the 
counterfeited  apparatus,  machines,  and  manufactures. 

The  President  may,  by  the  same  decree,  forbid  the  persons  detaining  in  their 
possession  the  before  mentioned  objects,  to  part  with  them,  and  may  permit  the 
Patentee  to  appoint  a  guardian,  or  even  to  put  the  objects  themselves  under  scaL 

This  decree  must  be  communicated  by  an  officer  of  the  court  to  the  person  so 
charged. 

Art.  7.  The  Patent  shall  always  be  annexed  to  the  process,  which  shall  contain 
the  designation  of  a  house  in  the  commune  where  the  description  is  to  take  place. 
The  skilled  persons  named  by  the  President  shall  be  sworn  by  him  before  com- 
mencing their  operations. 

Art.  8.  The  President  may  oblige  the  Patentee  to  make  a  deposit  In  this  case 
the  decree  of  the  President  shall  not  be  delivered  save  upon  proof  of  the  deposit 
being  actually  made.    Foreigners  must  in  every  case  make  deposit. 

Art.  9.  The  Patentee  may  be  present  at  the  description,  if  he  be  specially 
authorised  thereto  by  the  President  of  the  couit 

Art.  10.  If  the  doors  be  closed  or  access  be  refused,  the  Art.  587  of  the  Code  of 
Civil  Procedure  shall  be  put  in  force. 

Art  11.  A  copy  of  the  certificate  of  description  shall  be  delivered  to  the  person 
detaining  the  objects  described. 

Art.  12.  If  in  the  course  of  eight  days  the  description  is  not  followed  by  a 
summons  before  the  trihunal  of  the  district,  the  decree  made  under  Art.  6,  shall 
ipso  facto  cease  to  have  effect,  and  the  person  detaining  the  objects  described 
may  demand  the  return  of  the  original  certificate,  and  that  the  patentee  be 
forbidden  to  make  use  of  its  contents  or  to  make  it  public,  all  without  prejudice 
to  damages  and  costs. 

Art.  13.  The  courts  shall  consider  proceedings  in  relation  to  Patents  as 
summary  and  urgent  in  their  nature. 

Art.  14.  The  author  of  a  discovery  already  patented  abroad  may  obtain 
himself,  or  those  deriving  under  him,  a  Patent  of  Importation  in  Belgium;  the 
duration  of  this  Patent  shall  not  exceed  that  of  the  Patent  previously  granted 
abroad  for  the  longest  term,  nor  in  any  car>c  the  limit  fixed  by  Art.  3. 

Art.  16.  In  case  of  any  modification  in  the  object  of  a  discovery,  a  Patent  of 
Improvement  may  be  obtained  which  shall  terminate  at  the  same  time  with  the 
original  patent. 

Wherever  the  possessor  of  the  new  Patent  is  not  the  original  patentee,  he  shall 
not  be  allowed  without  the  consent  of  the  latter  to  avail  himself  of  the  original 
discovery ;  and  on  the  other  hand  the  principal  patentee  shall  not  be  allowed  to 
make  use  of  the  improvement  without  the  consent  of  the  possessor  of  the  new 
patent 

Art.  16.  Patents  of  Importation  and  of  Improvement  shall  confer  the  same 
rights  as  Patents  of  Invention. 

Art  17.  Whosoever  desires  to  obtain  a  Patent  shall  be  bound  to  deposit  under 
seal,  in  duplicate,  with  the  Grqffier  of  one  of  the  provincial  governments  of  the 
kingdom,  or  at  the  office  of  the  commissariat  of  an  arrondissement,  following  the 
formalities  prescribed  by  a  royal  decree,  a  clear  and  distinct  description  in  one  of 
the  languages  used  in  Belgium,  und  an  exact  plan  upon  a  metrical  scale  of  the 
object  of  the  invention. 

No  deposit  will  be  received  save  upon  production  of  a  receipt  for  the  payment 
of  the  first  year  of  the  Patents'  tax. 

A  certificate  drawn  up  gratis  by  the  provincial  greffier,  or  by  the  Commissary 
of  the  arrondissement  upon  a  special  register,  and  signed  by  the  claimant  must 
certify  each  deposit,  entering  the  day  and  hour  of  the  delivery  of  the  documents 
at  the  office. 

Art.  18.  The  legal  date  of  the  invention  is  proved  by  the  certificate  drawn  up 
at  the  time  of  depositing  the  claim  of  patent. 

A  duplicate  of  this  certificate  shall  be  delivered  free  of  expense  to  the 
depositor. 

Art  19.  A  decree  of  the  Minister  of  the  Interior  certifying  the  completion  of 
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the  prescribed  formalities  shall  be  delivered  without  delay  to  the  depositor,  and 
shall  constitute  his  Patent  This  decree  sliall  be  inserted  by  extract  in  the 
Moniteur. 

Art.  20.  The  description  of  Patents  granted  shall  be  published  at  full  length 
or  in  substance  at  the  earliest  convenience  of  the  oilicc,  in  a  special  collection, 
three  months  after  the  passing  of  the  Patent  When  the  Patentee  shall  require 
the  complete  publication,  or  that  of  an  extract  furnished  by  him,  such  publication 
shall  l>c  made  at  his  expense. 

After  the  same  interval  the  public  shall  be  admitted  to  learn  the  description, 
and  copies  of  them  may  Ik:  obtained  on  payment  of  the  cost 

Art,  21.  Every  transmission  of  Patent- right  by  deed  or  will  shall  be  registered 
at  a  fixed  rate  of  10  francs.  [8«.J 

Art  22.  The  Patent  shall,  ipso  facto,  cease  in  case  of  non-payment,  within  a 
month  of  the  expiration  of  the  time  prescribed,  of  the  tax  fixed  by  Art  3.  Such 
cessation  shall  bo  made  public  in  the  Moniteur. 

Art  23.  The  holder  of  n  Patent  may  work  tho  patent  object,  or  cause  it  to  bo 
worked  hi  Belgium,  for  one  year  from  the  date  of  working  it  abroad. 

The  government  may  always,  by  royal  decree  motive,  inserted  in  the  Moniteur 
before  the  expiration  of  that  time,  accord  a  prorogation  to  tho  extent  of  one  year 
more. 

At  the  expiration  of  the  first  year,  or  of  the  delay  which  may  have  been 
accorded,  the  Patent  shall  be  annulled  by  royal  decree. 

The  amendment  shsdl  bo  also  decreed  where  the  Patent,  v/orked  abroad,  shall 
have  ceased  to  lie  worked  in  Belgium  for  one  year,  unless  the  holder  of  the 
Patent  shall  jnstifv  the  cause  of  his  inaction. 

Art  24.  The  Patent  shall  bo  declared  null  by  the  courts  for  the  following 
causes  :— 

a.  When  it  shall  be  proved  that  tho  object  patented  has  been  employed,  put  in 
practice,  or  worked  bv  a  third  party  in  the  kingdom  for  a  commercial  object, 
before  the  legal  date  of  its  invention,  its  importation,  or  its  improvement 

b.  When  tho  Patentee,  in  the  description  annexed  to  his  claim,  shall  havo 
intentionally  omitted  to  mention  any  part  of  his  secret  or  shall  have  indicated  it 
in  an  inexact  manner. 

c.  When  it  shall  be  proved  that  the  complete  specification  and  exact  drawings 
of  the  patented  object  have  been  produced  at  a  time  anterior  to  the  date  of  the 
deposit,  in  a  work  or  collection  printed  and  published,  unless,  as  regards  Patents 
of  Importation,  this  publication  be  exclusively  the  effect  of  a  legal  process. 

Art  25.  A  Patent  of  Invention  shall  be  declared  null  by  the  courts  where  the 
object  for  which  it  shall  have  been  granted  has  before  been  practised  in  Belgium 
or  abroad. 

Always  if  the  claimant  have  the  qualification  required  by  Art  14,  his  patent 
may  be  maintained  sis  a  Patent  of  Importation,  according  to  tho  terms  of  the 
said  article. 

These  dispositions  shall  be  applied,  when  the  case  requires  it  to  Patents  of 
Improvement 

Art.  2<I.  When  the  nullity  or  dissolution  of  a  Patent  shall  be  decreed,  accord- 
ing to  the  terms  of  articles  24  and  2.*»,  by  judgment  or  decree  having  the  force  of 
judgment,  the  annulment  of  the  Patent  shall  be  proclaimed  by  a  loyal  decree. 

Art  27.  Such  Patents  us  shall  neither  have  expired  nor  been  annulled  at  the 
time  of  the  publication  of  tho  present  law,  shall  continue  to  be  governed  by  the 
law  in  force  at  the  time  of  their  being  granted. 

Nevertheless  it  shall  be  lawful  for  the  holders,  within  one  year  from  said 
publication,  to  make  a  now  demand  of  Patent,  in  a  form  to  bo  determined  by  a 
royal  decree. 

In  thid  case  the  Patent  may  continue  to  run  during  nil  the  time  necessary  to 
complete  the  duration  of  twenty  years,  saving  what  is  contained  in  Art.  14. 

Patents  for  which  the  benefit  of  this  provision  shall  be  demanded,  shall  be 
governed  by  the  present  Inw:  provided  always  that  proceedings  commenced 
before  its  publication  shall  be  brought  to  a  conclusion  according  to  the  former  law. 

Holders  of  Patents  who  shall  have  paid  the  entire  of  the  tax  formerly  payable, 


Digitized  by  Google 


1855.] 


Notices  of  Books. 


45 


shall,  after  the  expiration  of  tho  term  of  privilege  first  assigned  them,  pay  the 
current  taxes  every  other  year,  aceortling  to  the  regulations  of  Art.  3. 

As  to  those  holders  of  Patents  who  have  not  paid  the  whole  of  the  tax 
payable  on  the  acquisition  of  their  original  Patents,  account  will  l>c  taken  of  the 
sums  already  paid  by  thnin,  and  their  annual  payments  will  be  regulated  accord- 
ingly, in  conformity  with  Art.  3. 

[Boyal  assent,  24  May,  1854.] 


NOTICES  OF  BOOKS. 


Introductory  Text-Book  of  Geology  By  David  Paoe,  F.G.S.  William 

Blackwood  &  Sons,  Edinburgh  and  London.     Pp.  136.     Price  1*.  (xZ. 

A  good  introductory  Text- Hook  of  Geology  has  long  been  a  desideratum.  We 
were  therefore  very  glad  to  sec  the  announcement  of  Mr.  Page's  intention 
to  publish  one;  and  although  on  receiving  it,  we  cannot  say  that  it  exactly 
comes  up  to  our  idea  of  what  a  text- book  ought  to  be,  or  even  what  we 
expected  Air.  Page  to  make  it,  from  what  we  hail  heard  of  him,  yet  we 
welcome  its  npi>earanco  as  calculated  to  be  of  use  to  many  students.  We 
are  of  those  who  hold  that  there  can  hardly  be  too  many  introductory 
and  elementary  books  of  this  kind,  so  that  none  of  them  actually  mislead 
their  readers.  It  is  most  useful  to  have  the  same  facts,  and  the  same  sets 
of  ideas,  clothed  in  different  language  and  presented  in  different  lights,  since 
they  will  thus  be  best  adapted  to  be  received  and  retained  by  different  minds, 
or  even  by  the  same  mind,  at  different  seasons. 

For  this  reason  we  welcome  Mr.  Page's  little  book,  and  can  recommend 
it  to  onr  readers  as  a  compendium  of  some  of  the  principal  facts  of  Geology, 
told  in  plain,  simple  language,  neatly  illustrated,  and  published  at  a  very 
small  cost. 

There  are,  however,  a  few  defects  which  we  hope  Mr.  Page  will  have 
an  opportunity  of  remedying  in  a  second  edition;  these  defects  are  not  of 
any  vital  consequence  in  themselves,  individually,  but  they  are  injurious,  as 
lessening  the  student's  confidence  in  the  perfect  accuracy  and  trust-worthi- 
ness of  the  book.  We  do  not  allude  so  much  to  little  blunders,  such  as 
translating  "Jio"  by  "/  make"  on  page  9,  as  to  errors  in  geological  classi- 
fication ;  the  use  of  an  antiquated  and  worn-out  nomenclature;  and  imperfect 
description  of  geological  facts. 

Among  the  errors  in  classification  we  could  point  to  placing  the  Triassic 
and  Permian  groups  together,  as  members  of  the  same  system  (the  New- 
Red),  on  pages  38  sind  135. 

Worn-out  nomenclature  is  exemplified  on  page  37,  where  the  term 
Transition  is  re-introduced  into  Geology,  for  the  first  time  theso  twenty 
years,  to  designate  a  class  of  rocks  interposed  bet  wecu  Primary  and  Second- 
ary, and  thus  the  elements  of  all  sorts  of  confusion  of  ideas  are  put  into  the 
student's  mind. 

Imperfect  descriptions  of  geological  facts  are  still  more  numerous.  We 
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may  instance  the  account  of  the  Devonian  and  Carboniferous  rocks.  An 
inhabitant  of  Devonshire,  trying  to  comprehend  the  structure  of  his  native 
rocks,  would  be  greatly  puzzled  by  Mr.  Page's  description  of  them,  which 
is  only  adapted  to  Scotland ;  and  an  inhabitant  of  Derbyshire  would  be 
equally  confounded  by  being  told  that  the  mountain  limestone  "  occasion- 
ally exceeded  a  hundred  feet  in  thickness."  Mr.  Page  too  says  nothing 
of  "joints,"  in  his  general  account  of  the  structure  of  rocks,  but  introduces 
them  in  his  account  of  the  mountain  limestone,  as  if  they  were  peculiar  to 
that,  instead  of  being  common  to  all  rocks. 

Mr.  Page's  ideas  of  igneous  rocks,  and  their  relation  to  the  aqueous,  arc 
not  of  the  highest  class;  neither  docs  he  define,  with  sufficient  precision, 
the  differences  between  mineral  veins  and  veins  of  injection ;  the  nature  of 
metamorphic  action,  or  slaty  cleavage;  nor  the  difference  between  cleavage 
and  foliation. 

We  do  not,  moreover,  approve  of  Mr.  Page's  system  of  recapitulating 
his  matter  at  every  step.  According  to  our  ideas  of  a  text-book,  it  should 
stand  in  no  need  of  such  condensation,  but  should  itself  be  as  condensed  an 
abstract  of  all  the  facts,  and  theories,  and  principles  of  the  scieuce  of  which 
it  treats,  as  it  was  in  the  power  of  the  writer  to  give. 

Although,  therefore,  we  can  recommend  Mr.  Page's  little  book  to  the 
geological  student,  as  one  worthy  of  perusal,  as  one  giving  a  tolerable  sketch 
of  Geology  as  it  existed  a  few  years  ago;  we  cannot  hold  it  forth  as  an 
absolute  authority,  or  to  be  read  alone.  To  sum  up  in  one  word,  Mr.  Pages 
little  book  is  a  Text-Book  of  Geology;  but  it  is  not,  in  our  opinion,  the 
text-book  destined  to  supply  the  existing  and  increasing  demand  for  such 
a  work. 


Seed  Oily  Cake;  its  value  and  Use  in  Agricultural  Economy.  By  J.  De 
Cock  Kenifeck,  Flanders,  Agriculturist  to  the  Royal  Flax  Improve- 
ment Society  of  Ireland.  Cork :  George  Porccll  &  Co.  20,  Patrick- 
street;  Dublin:  James  McGlashan,  Sackvillc-strcet ;  Belfast:  Greer, 
High-street.    Price  2s.  6rf. 

Although  firm  believers  in  the  value  of  association  for  effecting  certain 
objects,  such,  for  example,  as  the  diffusion  of  knowledge  or  the  improve- 
ment of  agriculture,  we  must  admit,  that  with  one  or  two  exceptions,  the 
principle  has  as  yet  been  productive  of  little  fruit  in  Ireland.  Oar  agri- 
cultural societies  have  in  almost  every  instance  been  managed  by  small 
cliques,  whose  members  have  about  the  same  connection  with  farming  pur- 
suits as  the  gentry  facetiously  called,  in  the  South  of  Ireland,  "  sky 
farmers,"  and  whose  beau-ideal  of  agricultural  improvement  is  an  apo- 
plectic pig,  and  an  immense  field  of  big  Swedes.  That  the  Irish  peasantry 
should  have  attached  little  importance  to  the  views  of  these  **  improvers," 
notwithstanding  the  annual  report  of  the  "  highly  satisfactory  progress 
made  within  the  last  year,"  and  the  usual  round  of  conglorification  indulged 
in  by  the  "  managers,"  is  not  to  be  wondered  at.  The  agricultural  im- 
provement of  this  class  of  philanthropists  means,  the  degradation  of  the 
small  farmer  into  the  mere  proletaire,  or  his  complete  substitution  by  an  ox. 
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There  is  one  society,  however,  to  which  these  remarks  do  not  in  any 
way  apply — the  "  Flax  Improvement  Society,"  which,  in  farthering  the 
special  object  for  which  it  was  established,  has  indirectly  done  more 
towards  the  improvement  of  agriculture  in  Ireland,  in  ameliorating  the 
condition  of  the  tenant-farmer  class,  than  all  the  agricultural  societies 
which  have  ever  existed  there,  whilst  it  has  elevated  the  character  of  the 
country  abroad. 

One  of  the  means  by  which  this  society  sought  to  effect  its  objects  was, 
by  sending  proper  persons  to  the  flax  districts  of  the  Continent,  to  acquire 
on  the  spot  the  knowledge  of  the  best  management  of  the  flax  crop ;  and 
to  induce  competent  persons,  natives  of  those  districts,  to  come  to  Ireland, 
and  assist  in  spreading  such  information  through  the  country.  The  person 
selected  for  the  latter  object  was  Mr.  De  Cock  Kenifeck;  and  if  the  Flax 
Society  had  done  nothing  else  than  be  the  means  of  sending  him  to  the 
South  of  Ireland,  it  would  have  deserved  well  of  the  country.  During 
the  few  years  that  he  has  been  in  Ireland,  he  has  laboured  with  a  singular 
devotion  and  enthusiasm  in  endeavouring  to  spread  information  throughout 
the  Southern  Counties,  especially  the  County  of  Cork,  upon  the  growth  of 
flax,  and  his  labours  have  been  successful;  for  we  are  confident  that  the 
culture  of  flax  is  now  firmly  rooted  in  the  south  of  Ireland,  and  requires 
only  that  element  which  is  indispensable  in  any  branch  of  industry,  time, 
to  fully  develope  it. 

But  Mr.  De  Cock  Kenifeck  has  done  more  than  his  mere  duty,  for  see- 
ing, with  regret,  how  a  large  source  of  wealth  was  utterly  neglected,  in 
the  immense  quantity  of  flax-seed  annually  lost,  he  warmly  seconded  the 
exhortations  of  the  Flax  Society  to  the  farmers,  to  save  the  seed  of  their 
flax  crop;  and  showed,  in  a  small  pamphlet  published  a  couple  of  years 
ago,  that  a  profitable  field  of  industry  lay  open  to  Irish  agriculturists,  in 
the  growth  of  oleaginous  seeds,  for  the  production  of  oiL  The  develop- 
ment of  a  manufacture  in  any  country  is  a  slow  process,  but  especially  so 
in  one  so  devoid  of  manufacturing  spirit  as  many  parts  of  Ireland  have 
been;  no  great  immediate  results  could  therefore  have  been  anticipated 
from  this  book,  or  the  active  propagandism  of  the  author:  nevertheless,  he 
has  succeeded,  in  the  course  of  a  few  years,  in  endowing  Cork  with  a  new 
branch  of  manufacture,  the  crushing  of  oil  seeds. 

It  is  of  little  use  to  manufacture  an  article  not  in  demand :  now,  in  the 
crushing  of  oleaginous  seeds,  besides  the  oil,  there  is  produced  a  residual 
cake,  rich  in  the  flesh-forming  elements  of  food.  In  other  countries  this 
is  largely  employed  to  feed  cattle,  and  thousands  of  tons  of  it  are  imported 
annually  into  Great  Britain  from  the  continent;  in  Ireland,  on  the  contrary, 
its  use  is  almost  unknown,  and  hence  it  is  almost  useless  to  emcourage  the 
growth  of  oil  seeds  or  the  manufacture  of  oil  here,  unless  a  ready  local 
market  be  found  for  the  cake.  Mr.  De  Cock  Kenifick  has  clearly  under* 
stood  this,  and  hence  has  originated  the  book  whoso  title  we  have  given 
above,  and  which  is  a  necessary  complement  to  the  one  on  the  growth  of 
oleaginous  seeds. 

This  book  consists  of  a  number  of  short  chapters,  embracing  the  sta- 
tistics of  the  growth  of  oily  seeds  in  Belgium,  and  the  production  of  oil 
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cake  from  them ;  tlic  valne  of  feeding  cuttle  cither  on  oleaginous  seeds  or 
oil  cake;  the  principle  upon  which  oil  cake  is  employed  as  a  food  for  cattle 
in  Belgium;  its  use  as  a  direct  manure;  the  result  of  a  number  of  ex- 
periments upon  the  value  of  oil  cuke  made  by  a  large  agriculturist  in 
Belgium;  the  adaptation  .of  Ireland  for  the  production  and  home  con- 
sumption of  oil  cake;  the  past  and  present  position  of  the  British  oil 
manufacture ;  the  comparative  value  of  existing  cru.shing  machinery ;  the 
adulterations  of  oil  cake  and  the  mode  of  detecting  them ;  the  eilect  of 
oil  cake  feeding  upon  the  quality  of  winter  butter;  oil  as  a  civilizing  agent 
in  the  domestic  economy;  directions  for  feeding  with  oil  cake;  directions 
for  using  it  as  a  manure,  and  many  other  valuable  remarks. 

Further  thau  this  we  do  not  intend  this  month  to  analyse  the  book, 
because  our  space  will  not  allow  us  at  present  to  do  justice  to  a  subject  of 
such  vast  importance  to  this  country;  in  a  future  number  we  shall  return 
to  it,  for  wc  have  much  to  say  upon  the  question  generally,  and  in  tlio 
mean  time  wc  desire  to  direct  the  attention  of  all  interested  in  the  agri- 
culture and  improvement  of  Ireland  to  the  two  books,  which  ought  to  be 
in  the  hands  of  every  farmer  in  the  country. 

Limited  as  our  space  is,  we  cannot,  however,  resist  the  temptation  of 
making  one  short  extract,  as  affording  a  striking  contrast  between  the 
mode  in  which  an  enlightened  and  sympathizing  Belgian  or  Frenchman 
would  view  the  degradation  of  our  social  condition,  ami  the  mode  in  which 
he  would  remedy  it,  and  the  absurd  (when  not  positively  immoral)  means 
which  "  ameliorators"  from  the  other  side  of  the  channel,  propose  for  our 
civilization. 

"  Though  the  greater  number  of  Irish  occupiers  find  the  means  of  providing 
themselves  with  fuel  on  their  own  holdings,  they  arc  very  differently  situated 
with  regard  to  the  materials  for  lighting  their  premises ;  and  when  we  consider 
the  expeuso  of  importing  and  manufacturing  tnut  indispensable  commodity  df 
candles  from  foreign  stuff,  advanced  in  price  by  agencies,  and  by  profits  to 
different  sets  of  merchants,  it  sceins  very  strange  that  the  use  of  oil,  us  a  substi- 
tute for  candles,  has  not  vet  made  way  into  Ireland.* 

"  Want  of  cheap  light  is  attended  with  many  evils,  especially  among  the  poorer 
classes ;  indeed  to  that  want  the  ragged  condition  of  the  peasantry  of  Ireland 
may  in  some  degree  be  attributed,  as  it  is  chiefly  after  sunset  their  leisure  could 
be  found  to  use  the  needle  by  the  females  of  the  fa  mil  v.  In  Flanders  oil  lamps 
to  suit  all  classes  of  customers  arc  everywhere  attainable,  and  of  sizes  varying 
from  those  consuming  two  or  those  consuming  four  ounces  of  oil  per  winter 
night ;  the  rate  of  cost  is  from  under  a  half-penny  to  nearly  a  penny  lor  oil  for 
five  hours'  consumption. 

"  Between  this  and  the  purchase  of  candles  there  is  this  material  difference,  that 
the  farmer,  instead  of  laying  out  money  from  wliich  the  foreign  producer  derives 
the  benefit,  can,  by  converting  a  little  of  his  own  seed  to  cake  and  extracting  the 
oil,  save  a  store  of  l>oth  articles  at  a  very  low  prime  cost.  The  higher  classes  in 
Belgium  use  oil  lamps  also,  having  the  oil  purified,  so  that  it  produces  a  leas 
annoying  smell  than  that  which  proceeds  even  from  waste  candles ;  and  much 
taste-  is  displayed  in  the  manufacture  of  lamps,  which  in  many  instances  arc  most 
magnificent  pieces  of  furniture." 


•  "  The  manufacture  of  candles  of  all  sorts,  is  one  of  the  most  lucrative  trades 
in  Ireland. 
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Art.  I—0»  Watts  Method  of  Steeping  Flax, 

[Mb.  Leadbetter,  of  Belfast,  who  is  joined  with  Mr.  Watt  in  carrying  out 
his  peculiar  process  of  flax  steeping,  having  considered  that  the  article  of 
Mr.  MacAdam,  "  On  the  Patented  System  of  Steeping  the  Flax  Plant," 
was  of  a  character  to  injure  the  prospects  of  the  process  in  which  ho  was 
interested,  I  at  once  offered  Mr.  Watt  to  publish  any  communication  which 
he  may  choose  to  make  relative  to  the  present  condition  of  his  process,  and 
the  results  of  his  and  others1  recent  experiments.  This,  which  would  in  any 
case  be  but  a  simple  act  of  justice,  I  was  the  more  anxious  to  do,  because 
I  had  always  looked  upon  Mr.  Watt's  system  as  one  which,  whether 
successful  or  not,  opened  up  a  completely  new  field  of  inquiry  and Tmp rove- 
men  t  in  the  process  of  steeping  flax.  And  as  there  is  abundant  room  for 
improvement  in  the  processes  hitherto  adopted  for  preparing  flax  fibre,  I 
think  it  most  desirable  that  this,  one  of  the  most  vital  questions  which 
could  engage  our  attention  in  Ireland,  should  be  thoroughly  discussed,  and 
an  opportunity  offered  to  the  advocates  and  opponents  of  each  system 
of  steeping,  to  put  their  opinions  upon  record  in  a  more  complete  and 
permanent  manner  than  could  be  done  in  the  pages  of  a  newspaper. 

In  this  spirit,  then,  I  feel  great  pleasure  in  presenting  to  the  readers  of 
this  Journal  the  following  communication  from  Mr.  Watt,  which  I  re- 
commend to  the  serious  consideration  of  all  interested  in  the  cultivation  of 
flax. 

In  connexion  with  this  matter,  I  wish  to  make  a  few  observations 
relative  to  Mr.  MacAdam's  paper,  which  was  made  the  subject  of  a  good 
deal  of  discussion  in  the  Flax  Society,  in  consequence  of  Mr.  Leadbetter 
having  connected  that  body  with  the  article  in  question.  It  was  at  my 
special  request  that  Mr.  MacAdam,  as  a  friend,  and  one  who  felt  interested 
in  the  success  of  this  Journal,  then  just  started,  wrote  the  article.  I  did 
not  apply  to  him,  as  Secretary  of  the  Flax  Society,  to  write  me  an  article, 
and  I  certainly  never  entertained  the  idea  that  his  opinions  should  neces- 
sarily be  those  of  the  body  whose  secretary  he  was,  or  that  he  could  thereby 
compromise  that  body.    I  do  not  think  that  a  man  and  his  office  ought  to 
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be  confounded ;  and  I  certainly  wonld  think  it  strange  in  my  own  case,  if 
any  opinions  which,  as  an  individual,  I  would  consider  myself  entitled  to 
hold,  were  considered  on  that  account  to  be  those  of  an  institution  in  which 
I  may  at  the  time  perform  certain  functions. — Ed.] 


TO  THE  EDITOR  OF  THE  JOURNAL  OF  INDUSTRIAL  PROGRESS. 

Sir, — I  avail  myself  with  pleasure  of  your  kind  offer  of  space  in  your 
valuable  Journal,  and  shall  be  happy  to  give  your  readers  the  results  of  my 
experience  and  observations  in  flax  preparation,  and  I  do  so  the  more 
readily,  as  I  believe  it  is  a  subject  which,  although  affecting  me  personally, 
is  one  of  very  general  interest  and  importance. 

One  cannot  view  the  prospects  of  the  flax  trade  without  comparing  it  in 
some  measure  with  that  of  the  cotton  trade;  and  it  may  not  be  uninteresting 
to  those  engaged  in  any  of  the  several  branches  of  linen  manufacture  to 
glance  at  the  relations  the  flax  and  cotton  plants  bear  to  each  other  in  their 
growth  and  preparation,  in  order  to  see  which  has  at  present  the  advantage 
in  those  early  stages. 

In  the  production  of  cotton  in  the  United  States,  we  have  a  class  of 
intelligent  men,  who  have  capital  and  every  other  appliance  necessary 
for  the  purpose  producing  this  article,  not  only  at  the  cheapest  possible  rate, 
but  also  of  sending  it  into  market  in  a  business-like  shape,  ready  in  every 
way  for  the  nse  of  spinners.  On  the  other  hand,  the  production  of  flax  in 
Ireland,  and  I  may  add  in  almost  every  other  country,  is  for  the  most  part 
in  the  hands  of  a  very  unskilled  and  ignorant  portion  of  the  community; 
and  as  a  natural  consequence,  the  processes  are  exceedingly  crude  and 
wasteful,  not  only  in  its  growth,  but  in  its  after  preparation  for  market. 

While  cotton  is  in  so  many  ways  supplanting  flax,  in  the  production  of 
fabrics  formerly  made  of  linen,  it  is  apparent  that,  unless  some  means  be 
devised  to  improve  and  thereby  cheapen  the  production  of  flax,  this  branch 
of  industry  must  gradually  give  place  to  its  great  rival. 

Much  has  already  been  written  by  competent  persons  as  to  the  best 
method  of  improving  the  growth  of  the  flax  plant,  which  is  well  worthy  the 
attention  of  the  intelligent  agriculturist,  I  do  not  intend,  therefore,  to  enter 
upon  that  subject,  but  would  merely  insist  upon  the  absolute  necessity  that 
a}  present  exists  for  turning  every  such  improvement  to  account,  in  order 
that  the  flax  crop  may  be  made  more  productive,  and  consequently  become 
more  extended.  It  is  plain,  that  flax  can  never  be  produced  at  what  might 
bo  a  minimum  price,  where  neither  capital  nor  skill  are  brought  into 
requisition;  and  that  such  is  the. case  generally  in  this  country,  does  not 
admit  of  a  doubt.  This  is  most  apparent  in  the  steeping  and  other  pro- 
cesses preparatory  to  bringing  the  article  into  the  market.  There  is  a  loss 
on  an  average  of  £4  per  acre  in  value,  of  seed  and  chaff  alone,  incidental 
to  the  ordinary  process,  adopted  at  present.  This  sacrifice  is  made  on 
account  of  the  plant  at  pulling  time  being  in  an  unripe  and  undried  state, 
the  straw  being  then  in  a  more  favourable  condition  to  be  subjected  to  fer- 
mentation, and  is  therefore  not  in  proper  order  for  having  the  seed  and 
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chaff  removed  from  it.  The  whole  plant  is  consequently  put  into  the  steep, 
where,  in  the  process  of  fermentation,  the  seed  aud  chaff  are  destroyed. 

It  is  admitted  by  all,  that  the  difficulty  of  conducting  uud  controlling 
a  process  of  fermentation  is  very  great,  no  matter  what  the  branch  of 
manufacture  in  which  it  is  required  may  be,  or  how  favorable  soever  the 
circumstances  uuder  which  it  may  be  conducted.  What,  therefore,  must  be 
the  loss  when  such  a  difficult  and  uncertain  process  as  this,  is  conducted  by 
the  small  Irish  farmer,  who  has  not  the  advantage  of  cvery-day  experience 
to  guide  hiin,  but  must  wait  till  the  following  season  to  continue  the  ex- 
periments or  improvement  of  the  preceding  one? 

Their  loss  on  this  head  alone  would  not  be  overstated  if  estimated  at  one- 
fifth  ;  and  yet  this  is  exclusive  of  the  seed  and  chaff,  which  the  farmer 
usually  sacrifices,  aud  is  therefore,  entirely  dependent  for  his  chance  of 
profit  upon  the  fibre  alone,  But  in  the  hazardous  fermenting  process  to 
which  he  submits  his  flax,  circumstances  over  which,  in  some  measure,  he 
may  have  no  control,  may  so  effect  the  value  of  this  fibre,  as  to  completely 
destroy,  not  alone  all  his  hopes  of  profit,  but  even  the  chance  of  realizing 
his  expenses.  Again,  if  the  crop  be  allowed  to  arrive  at  maturity  (a  course 
only  pursued  to  a  limited  extent  in  this  country),  and  the  seed  be  saved, 
aud  the  straw  thereby  thoroughly  dried,  in  order  to  be  afterwards  subjected 
to  a  process  of  fermentation,  it  must  be  obvious  to  all  acquainted  with  the 
subject,  that  the  process  is  much  more  hazardous,  and  the  results  still  more 
doubtful,  as  in  addition  to  the  harvesting  of  his  crop  in  the  dry  condition, 
be  has  to  contend  with  the  difficulty  of  getting  this  dried  crop  to  undergo  a 
proper  and  effective  fermentation.  The  substances  existing  in  the  flax 
plant,  no  doubt  ^undergo  some  change  during  the  process  of  drying,  and 
hence,  as  a  natural  consequence,  the  fermeuting  process  with  dry  straw,  is 
found  by  experience  to  produce  much  less  favourable  results  than  with 
straw  which  has  not  been  deprived  of  its  natural  sap  previous  to  steeping. 

After  the  steeping  process  has  been  accomplished  by  the  grower,  he  has 
to  grass  and  dry  his  flax,  by  its  exposure  to  all  kinds  of  weather,  involving 
further  risk,  and  demanding  much  time  and  attention.  He  then  has  to 
devote,  not  only  his  own  time,  but  that  of  his  family,  and  with  the  rudest 
implements  he  prepares  his  flax  for  market;  but,  in  the  mean  time,  his 
farm  often  remains  undrnined,  his  fences  unrepaired,  and  his  family  un- 
taught in  those  more  useful  and  permanent  employments,  which,  in  most 
parts  of  the  country,  it  is  now  in  his  power  to  do.  Where  the  farmer 
gets  his  flax  straw  dressed  at  the  mill,  if  we  consider  the  time  he  occupies 
taking  his  crop  to  the  mill,  the  uncertainty  when  he  will  have  it  scutched 
and  ultimately  turned  out,  as  is  generally  the  case,  in  a  wasteful  and  not 
very  creditable  manner  for  market,  it  appears  strange  that  the  crop  should 
have  been  of  late  years  cultivated  to  the  extent  it  has,  and  can  only  be 
accounted  for  by  the  fact,  that  while  flax  sold  at  a  comparatively  high 
rate,  other  articles  of  farm  produce  brought  unrcmuncrating  prices. 
When  the  Irish  farmer  comes  to  kuow  the  proper  value  of  his  time,  and 
has  a  better  knowledge  of  his  profession,  he  will  cease  to  give  the  atten- 
tion to  the  growih  of  flax  which  he  has  hitherto  done,  unless  some 
measures  are  doused  to  relieve  him  of  the  risk,  trouble,  and  expense  of 

VOL.  II.  F 


Digitized  by  Google 


52  Journal  of  Industrial  Progress.  [Feb. 

this  crop  after  it  is  grown.'  This  view  of  the  matter  is  confirmed  by  the 
flax  operations  both  in  England  and  Scotland.  In  either  of  these  countries, 
where  the  farmer  has  received  encouragement,  and  has  a  market  for  his 
flax  straw,  the  growth  of  the  article  has  increased  most  rapidly,  in  districts 
where  it  was  scarcely  known ;  whereas,  where  the  risk,  time,  and  expense 
attendant  on  the  preparation  of  the  crop  after  it  had  been  grown,  fall 
upon  his  own  resources,  no  advance  has  been  made  in  the  cultivation  of 
the  crop. 

With  the  hope  of  obviating  these  grave  objections,  a  process  patented 
by  me  about  two  years  ago  was  brought  before  the  public,  and  carried  out 
extensively  by  the  firm  of  John  Leadbetter  &  Co.,  with  whom  I  am  connected 
in  this  matter.  There  are  now  four  works  in  full  operation,  consuming 
the  produce  of  500  to  600  acres  each.  The  main  objects  in  view  were, 
first,  to  get  rid  of  the  uncertain  and  objectionable  modo  of  fermentation, 
then,  by  all  the  possible  appliances  of  machinery,  to  arrange  such  a 
process  as  would,  in  a  great  measure,  reduce  the  preparation  to  a  thorough 
factory  system,  and  thereby  obtain,  as  far  as  possible,  uniformity  of  results, 
without  the  risk  of  destroying  the  fibre.  It  may  be  here  stated,  that  so 
far  as  this  process  is  concerned,  it  has  been  proved  that  it  can  produce  an 
article  in  every  way  well  suited  for  the  spinner  and  manufacturer,  and  at 
a  lower  cost  per  ton  of  fibre  than  has  been  hitherto  obtained  by  any  other 
patented  method.  What  alone  is  wanting  to  insure  the  best  possible 
results,  is  the  careful  attention  of  the  farmers,  not  only  to  the  growth  of 
this  crop,  but  the  saving  of  the  straw  in  a  proper  manner;  by  which,  not 
only  will  the  purchaser  be  benefitted,  but  he  will  be  enabled  thereby  to 
make  the  crop  much  more  remunerative  to  the  farmer. 

For  a  description  of  the  process  I  would  refer  you  to  the  following 
report  by  the  Royal  Flax  Society  of  Ireland,  published  shortly  after  the 
.  process  was  brought  before  the  public;  merely  remarking,  that  while  the 
principles  of  the  process  are  precisely  the  same  as  described  in  the  specifi- 
cation of  my  patent,  experience  in  the  working  out  of  the  details  has 
pointed  out  many  improvements  and  arrangements  tending  to  cheapen  the 
production. 

"  The  Marquis  of  Downshire,  President  of  the  Society,  read  the  following 
"report  of  thk  committee  appointed  to  institute  an  experimental  trial 

ON  MR.  WATT'S  SYSTEM  OF  PREPARING  FLAX  FIBRE  FROM  THE  STRAW. 

"  Since  attention  was  first  directed  to  the  improvement  and  extension  of  flax 
cultivation  in  Ireland,  and  an  Association  was  organized  at  Belfast,  in  the  year 
1841,  to  endeavour  to  accomplish  these  ends,  it  has  been  evident  that  a  great 
desideratum  in  the  treatment  of  flax,  in  order  to  obtain  a  fibre  of  good  and  even 
quality,  suited  for  manufacture,  was  the  adoption  of  some  plan  by  which  uniform- 
ity could  be  arrived  at,  and  the  waste  and  loss  arising  from  the  imperfections 
of  the  system  generally  practised  by  individual  growers,  obviated. 

"  In  order  to  attain  this  end,  it  appeared  requisite  that  a  division  of  labour 
should  Ikj  carried  out,  that  the  farmer  should  be  merely  the  grower  of  the  plant, 
and  that  persons  of  capital,  education,  and  scientific  skill,  should  purchase  it  from 
him,  and  convert  it  by  some  effective  process  into  marketable  fibre. 

"  Every  project  having  this  end  in  view,  has,  consequently,  met  with  great 
attention  from  the  Royal  Flax  Society  and  the  public ;  and  a  plan,  embodying 
points  of  great  novelty,  having  been  lately  brought  forward  by  Mr.  Watt,  ami  put 
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in  operation  at  Belfast,  ft  meeting  of  those  interested  in  the  matter  was  held  on 
2nd  October,  at  which  the  inventor  was  present,  when  it  was  arranged  that  a 
careful  examination  into  the  processes  employed  should  be  made  by  a  Committee 
then  appointed. 

"This  trial  was  begun  on  21st  October;  and  although  all  the  points  desirable 
to  be  ascertained  have  not  yet  been  fully  investigated,  the  Committee  arc  in  a 
position  to  report  to  this  meeting  a  number  of  facts  already  ascertained,  which 
they  consider  of  interest  and  importance.  • 

'•Mr  Watt's  system  may  be  briefly  described  as  follows: — The  flax  straw  is 
delivered  at  the  works  by  the  grower,  in  a  dry  state,  with  the  seed  on.  The  seed 
is  separated  by  metal  rollers,  and  afterwards  cleaned  by  fanners.  The  straw  is 
then  placed  in  close  chambers,  with  the  exception  of  two  doors,  which  serve  the 
purpose  of  putting  in  and  discharging  the  straw.  The  top,  which  is  of  cast-iron, 
serves  the  double  purpose  of  a  top  and  condenser.  The  straw  is  then  Itiid  on  a 
perforated  false  bottom  of  iron,  and  the  doors  being  closed,  and  made  tight  by 
means  of  screws,  steam  is  driven  in  by  a  pipe  round  the  chambers,  and  between 
the  bottoms ;  and,  penetrating  the  mass,  at  first  removes  ccrtaiu  volatile  oils 
contained  in  the  plant,  and  nfterwards  is  condensed  on  the  bottom  of  the  iron 
tank,  and  descends  as  a  continuous  shower  of  condensed  water,  saturating  the 
straw.  This  water  is  a  decoction  of  extractive  matter,  to  which  attach  the  fibrous 
and  more  porous  portions.  This  liquor  is  run  olf  from  time  to  time,  the  more 
concentrated  portions  being  used  for  feeding.  The  process  is  shortened  by  using 
a  pump,  or  such  an  arrangement  as  rapidly  washes  the  mass,  with  the  water 
allowed  to  accumulate.  In  about  eight  or  twelve  hours,  varying  with  the  nature 
of  the  straw,  it  is  removed  from  the  chambers,  and  having  been  robbed  of  its 
extractive  matter,  it  is  then  passed  through  the  rollers  for  the  purpose  of  remov- 
ing the  epidermis,  or  skin  of  the  plant,  and  of  discharging  the  greater  part  of  the 
water  contained  in  the  saturated  straw,  und,  while  in  the  wet  and  swollen  state, 
splitting  it  up  longitudinally.  The  straw  then  (being  free  from  all  products  of 
decomposition)  is  easily  dried,  and  in  a  few  hours  ready  for  scutching. 

44  In  the  experimental  trial,  personally  superintended  throughout  all  its  details 
by  the  Committee,  a  quantity  of  flax  straw,  of  ordinary  quality,  was  taken  from 
the  bulk  of  the  stock  at  the  works,  weighing  13^  cwts.  with  the  seed  on.  After 
the  removal  of  the  seed,  which,  on  being  cleaned  thoroughly  from  the  chaff, 
measured  3?  imperial  bush.,  the  straw  was  reduced  in  weight  to  10  cwt  1  qr.  21  lbs. 
It  was  then  placed  in  the  vat,  where  it  was  subjected  to  the  steaming  process  for 
about  eleven  hours.  After  steeping,  wet-rolling,  and  drying,  it  weighed  7  cwt. 
0  qrs.  11  lbs.;  and  on  being  scutched,  the  yield  was  187  lbs.  of  flax;  and  of 
scutching  tow,  12  lbs.  6$  oz.  tine,  and  35  lbs.  3  oz.  coarse. 

44  Tho  yield  of  fibre  in  the  state  of  good  flax,  was  therefore  at  the  rate  of 
lfli  lbs.  from  the  cwt.  of  straw  with  seed  on;  18  lbs.  from  the  cwt.  of  straw 
without  seed  ;  2i\\  lbs.  from  the  cwt.  of  steeped  and  dried  straw. 

"  The  time  occupied  in  actual  labour  in  the  processes,  from  the  seeding  of  the 
flax  to  the  commencement  of  the  scutching,  was  13{  hours,  to  which,  if  1 1  hours 
be  added  for  the  time  the  flax  was  in  the  vat,  24  hours  would  be  the  time  required  up 
to  this  point  The  scutching,  by  four  stands,  occupied  six  hours  sixteen  minutes. 
But,  in  this  statement,  the  time  required  for  drying  is  not  included,  as  owing  to 
some  derangement  in  the  apparatus,  no  certain  estimate  could  be  made  of  the 
actual  time  required  in  that  process.  It  would  appear,  however,  that  about 
thirty-six  hours  would  include  the  time  necessary,  in  a  well-organised  establish- 
ment, to  convert  flax  straw  into  fibre  for  the  spinner. 

"  The  cost  of  all  these  operations,  in  this  experiment,  leaving  out  the  drying, 
for  the  reasons  noted,  appeared  to  be  under  £10  per  ton  of  clean  fibre,  for  labour, 
exclusive  of  general  expenses. 

"  A  portion  of  the  fibre  was  sent  to  two  spinning-mills  to  be  hackled,  and  to 
have  a  value  put  upon  it  The  valuation  of  the  samples  varied  from  £5G  to  £10 
per  ton,  according  to  the  quality  of  the  stricks  of  fibre  scut,  and  the  yield  on  the 
hackle  was  considered  quite  satisfactory. 

44  On  the  results  of  this  experiment,  which  was  necessarily  of  a  limited  nature, 
the  Committee  think  it  best  to  offer  no  general  remarks.   They  are  sufficiently 
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favourable  to  speak  for  themselves.  It  remains  to  be  ascertained  whether  the 
qualities  of  flax  fibre  prepare*!  by  this  method,  are  such  as  to  suit  the  spinner  and 
manufacturer.  They  have  been  informed  by  a  spinner  who  has  been  trying  some 
flax  prepared  by  Mr.  Watt's  system,  that  the  yarn  made  from  it  appears  equal  in 
all  respects  to  what  is  ordinarily  spun  from  yood  Irish  flax,  of  the  finer  sorts. 
They  believe  that,  before  long,  information  will  be  given  by  several  individuals 
who  are  alnnit  to  carry  out  more  extended  trials  on  the  spinning  and  manufac- 
turing departments. 

44  The  Committee  conceive  that  the  most  prominent  and  novel  feature  of  this 
plan  consists  in  the  substitution  of  maceration,  or  softening,  for  fermentation. 
In  the  steeping  of  flax,  both  by  cold  ami  hot  water,  the  tibre  is  freed  from  the 
substance  termed  gum,  by  thedecomposition  of  the  latter,  while  in  Watt's  system 
the  maceration  of  the  stems  loosens  the  cuticle  and  gum,  which  arc  further 
separated  mechanically  in  the  crushing  operation,  ami  after  the  drying  of  the 
straw,  readily  part  with  the  wood,  under  the  nctien  of  the  scutch-mill." 

14  Before  concluding  this  statement,  the  Committee  wish  to  call  attention  to  a 
very  curious  feature  in  Mr.  Watt's  invention  The  water  from  the  vats,  in  place 
of  being  offensive  and  noxious,  as  is  the  ease  with  ordinary  steep  water,  contains 
a  certain  amount  of  nutritive  matter  This  arises  from  its  being  an  infusion  of 
the  (lax  stems,  in  place  of  holding  in  suspension  of  solution  the  products  of  the 
decomposition  of  the  gum  and  other  substances  contained  in  the  stems.  The 
inventor  is  now  employing  this  water,  along  with  the  chaff  of  the  seed-bolls,  for 
feeding  pigs.  It  is  of  much  interest,  therefore,  to  note  in  how  far  this  may  be 
found  practically  to  answer,  as  between  the  seed,  the  chart',  and  the  water,  by  far 
the  greatest  portion  of  what  the  flax  plant  abstracts  from  the  soil,  would  thus  be 
returned  in  the  shape  of  manure.  However  this  may  turn  out,  the  avoidance  of 
all  nuisance  in  smell,  and  of  the  poisonous  liquid  which  causes  such  damage 
among  fish  when  let  off"  into  rivers,  is  a  matter  of  some  consequence. 

44  Appended  to  this  report  is  a  note  of  the  time  occupied  in  the  different  pro- 
cesses during  the  experiment,  and  of  the  numlier  of  persons  employed  in  each. 

44  It  is  to  be  hoped  that  so  promising  a  plan  may,  on  more  extended  experience, 
be  found  fully  to  warrant  the  high  anticipations  formed  from  what  is  already 
known  concerning  it. 

44  (Signed  on  behalf  of  the  Committee,) 

44  Richard  Nivem,  Chairman. 

44  Belfast,  Nov.  3,  1852." 

In  the  following  year,  at  tho  annual  meeting  of  the  same  society,  de- 
tailed experiments,  conducted  by  neutral  parties,  confirmatory  of  the  previous 
report,  were  brought  before  the  society  in  a  communication  from  Messrs. 
John  Leadbctter  &  Co. 

They  are  noticed  by  them  as  follows: — 

44  We  had  also  the  satisfaction  of  procuring  the  results  of  two  experiments, 
conducted  by  neutral  parties,  in  which  the  same  raw  material  was  operated  on  (a 
matter  of  first  importance  when  conclusions  are  to  be  established),  and  in  which 
the  respective  merits  of  Watt's  und  other  systems  were  tested.  The  first  was 
made  by  Mr.  Kirk  wood,  a  gentleman  sent  to  "this  country  by  the  Canadian  Go- 
vernment, to  investigate  the  various  processes  of  preparing  flax.  lie  personally 
superintended  the  preparation  of  the  same  straw  under  Schcnck's  and  Watt's  sys- 
tems, at  the  respective  works.  That  prepared  by  Schcnck's  system  had  the  addi- 
tional advantage  of  wet  rolling,  a  process  which  was  introduced  by  us  last  year. 
The  results  are  contained  in  the  following  letters  from  Mr.  Kirkwood  : — 

44  4  Glasgow,  June  11,  1853. 

41 4  Dear  Sir,— Agreeably  to  your  request,  I  give  you  the  result  of  two  expe- 
riments with  Canadian  flax  straw : 
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By  Watt's  patent- 
Weight  of  straw  before  steaming   .   .   .   .  C>1  lbs.  0  oz. 

Weight  after  (Irving   4}  lbs.  0  oz. 

Weight  of  Mulched  flax   1  lb.  3  oz. 

Yield,  25  per  cent. 

By  Schenck's  patent,  with  the  addition  of  wet  rolling — 

Weight  before  steeping  2  lbs.  12$  oz. 

Weight  after  drying  2  lbs.   2  oz. 

Weight  of  scutched  flax  0  lbs.  6  oz. 

Yield,  17G  percent 

Both  samples  mill  scutched. 

"  *  I  am,  dear  Sir,  vour  ol>cdicnt  servant, 

(Signed)  44  4  A.  Kirkwood. 

"  •  W.  Watt,  Esq.  Glasgow.* 

44  The  next  letter  is  dated  Belfast,  June,  1853,  and  is  as  follows  : — 

44  4  Sir, — I  took  two  samples  of  flax  to  the  spinning-mill  of  Messrs.  Bell  and 
Calvert :  straw  nearly  the  same  as  possible.  The  sample  prepared  by  Watt's  pro- 
cess was  valued,  t>cforc  hackling,  at  12s.  per  stone;  that  prepared  by  Schenck's  at 
10*.  Gd.  per  stone.  Watt's  would  spin  to  85's  warp,  Schenck's  to  75's  warp.  The 
above  flax  was  prepared  under  my  superintendence,  at  works  where  the  two  sys- 
tems were  severally  in  operation.— I  am,  Sir,  your  oliedicut  sen  ant, 

(Signed)  44  4  A.  Kirkwood. 

44  The  next  experiment  was  with  some  green  straw,  received  from  Mr.  Niven,  of 
Chrome  Hill,  with  a  request  we  should  work  it.  In  his  report,  this  year,  to  your 
Society,  of  white-blosssm  flax,  he  gives  you  the  following  results,  obtained  by 
personal  superintendence : — 

By  cold  steeping  aud  wet  rolling — 

27  lbs.  green  straw,  equal  to  8  lbs.  8  oz.  win.  straw. 

Steeped  and  dried    ...    5  lbs.   8  oz.  „ 

Yielded   0  lbs.  12£  oz.  or  14-J  per  cent. 

By  Watt's  process — 

38  lbs.  green  flax,  equal  to  12  lbs.  7$  oz.  win.  straw 
Steamed  and  dried  .    ,    .   5  lbs.  4   oz.  „ 

Yielded   1  lb.  5  oz.,  or  25  per  cent 

besides  13  oz.  good  seed,  and  12  oz.  chaff. 

44  Messrs.  Hind  &  Son  afterwards  hackled  these  samples,  and  reported  the  fol- 
lowing rate  of  yield  : — 

Cold  steeped  57-3  ll>s.  per  cwt 

Watt's  1st  sample  59  7  lbs.  „ 

„      2nd   do  CO-Olbs.  „ 

All  samples  would  spin  to  the  same  numbers  of  yarn, 

44  By  the  foregoing  experiments,  it  will  be  seen  that  Watt's  process  showed  the 
following  advantages : — 

Mr.  Kirkwood's  experiments — 

45  per  cent  more  yield  of  scutched  fibre ;  £10  per  ton  increased  value. 

In  Mr.  Niven's  experiment — 

20  per  cent  more  yield  of  scutched  fibre  from  green  straw. 
75  per  cent        do.         do.         do.         dried  straw. 
5  per  cent        do.         in  hackles,  besides  about  £3  per  acre  for  seed 
and  chaff  lost  by  Mr.  Niven  in  steeping  the  flax  green." 

In  your  Journal  for  February,  1854,  a  paper  is  published  "  On  the  Pa- 
tented Systems  of  Steeping  the  Flax  Plant,  by  Mr.  MacAdam,  Secretary  to 
the  Royal  Flax  Society  of  Ireland,"  iu  which  he  states,  in  reference  to  the 
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process  patented  by  me : —  "  It  is  now  pretty  well  ascertained  that  flax 
fibre  so  treated  is  not  so  well  suited  for  spinning  and  manufacturing  as 
that  which  has  been  in  cold  or  hot  water.     In  fact,  there  is  every  reason 
to  believe,  that  the  gum  is  but  very  partially  got  rid  of  by  the  maceration,  and 
that  fermentation  is  absolutely  necessary  in  order  to  obtain  a  pure  fibre.*' 
Now  this  statement,  while  it  is  prejudicial  to  the  system  to  which  it  refers, 
is,  at  the  same  timo,  inconsistent  with  facts,  and  with  the  published 
reports  of  the  Society  for  which  he  acts  us  secretary.    From  the  published 
correspondence  which  Messrs.  J.  Leadbetter  &  Co.  have  had  with  the 
Flax  Society  on  the  subject  of  that  paper,  it  will  be  seeu,  that  the  com- 
mittee of  that  Society  do  not  hold  themselves  responsible  for  the  opinions 
of  their  secretary.     As  the  above  statement  obtained  circulation  through 
your  columns,  I  ask  the  favour  of  your  allowing  me  to  give  the  following 
reports,  in  order  to  show  how  far  the  above  statement  was  inconsistent 
with  the  experience  of  the  trade. 

"  Durham-street  3/7/7, 

"Belfast,  (ith  November,  1854. 

"  Messrs.  J.  Leadbetter  &  Co. 

"Gentlemen. — We  huve  now  finished  the  experiments  upon  the  Dutch 
straw,  prepared  according  to  your  directions,  viz.,  G5  lbs.  of  flax,  of  the  same  lot 
of  straw  steeped  and  scutched  in  Holland,  on  the  old  plan,  and  (»">  lbs.  of  flax, 
steeped  and  prepared  according  to  your  patented  plan.  The  results  after  hackling, 
preparing,  and  spinning,  were  as  follows  : — 

"The  Dutch  flax  yielded  at  the  rate  of  (14  lbs.  to  the  cwt  of  flax.  The  patent 
steeped  yielded  nearly  71  lbs.  per  cwt. ;  it  also  prepared  very  well,  as  it  did  not 
appear  to  lick  up  on"  the  rollers  quite  as  much  as  the  Dutch  ;  it  also  spun  very 
well  to  t'.Vs,  with  the  water  about  S0°.  The  Dutch  spun  to  IHI's  very  well,  with 
the  water  at  about  l.')0°,  but  we  found  on  weighing  the  yarns  of  both,  after 
spinning,  that  the  loss  from  the  state  of  Hue  to  the  suite  of  yarn,  was  nearly  the 
same  in  both  cases,  ami  we  think  considerably  more  than  could  have  appeared 
had  we  had  a  larger  sample  to  experiment  upon ;  part  of  each  lot  was  spun  down 
about  fifteen  numbers  to  make  warp,  to  use  up  the  weft  when  carrying  the  experi- 
ment into  the  state  of  cloth.  We  offer  no  opinion  upon  the  yarns  produced  from 
these  experiment'',  as  we  presume  the  party  who  manufactures  into  cloth  will  be 
better  able  to  judge  of  their  relative  qualities,  when  it  is  seen  how  they  work,  than 
we  are.  44  We  remain,  Gentlemen,  yours  respectfully, 

(Signed)  41  Joun  Hind  &  Sons.* 

The  above  experiments  were  made  on  flax  produced  from  the  same 
nnsteeped  straw,  one  part  having  been  put  through  the  Dutch  process  in 
Holland,  the  other  portion  having  been  sent  hero  as  straw;  the  fibre  was 
produced  at  one  of  our  works.  The  experiment  was  goue  into  at  the  request 
of  parties  interested  in  the  trade  in  Holland. 

"  Killyleagh,  \Gth  January,  1855. 

•'Messrs.  J.  Leaduetter  &  Co.,  Belfast. 

"  Gentlemkn. — From  the  experience  T  have  had  in  haekliug  and  spinning 
flax  prepared  by  Watt's  process,  I  am  satisfied  it  is  well  suited  to  the  general 
wants  of  the  trade  in  the  North  of  Ireland. 

u  Having  wove  the  yarns  spun  from  the  flax,  I  have  found  that  it  resists  the 
action  of  the  loom  even  better  than  ordinary  yarns,  and  it  makes  an  excellent 
cloth,  without  the  usual  process  of  boiling. 

44  Yours  sincerely, 
(Signed)  "  John  Carr." 
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"  Springfield  Bleach  Works, 

"  19//*  January,  1855. 
"  Dear  Sirs. — Having  bleached  and  finished  a  parcel  of  linens  for  you,  a  por- 
tion of  which  were  represented  to  us  as  being  manufactured  from  llax  prepared  by 
Watt's  patent,  and  the  remainder  prepared  in  the  ordinary  way,  we  l>eg  to  say 
that  we  found  the  former  to  blench  fully  as  readily  as  the  latter.  We  may  also 
add,  that  if  wc  had  the  option  of  bleaching  the  two  descriptions,  wc  would,  most 
decidedly,  prefer  the  former,  as  wc  consider  the  fabric  will  better  stand  the  opera- 
tion of  bleaching,  and  will  consequently  be  stronger  when  finished. 

(Signed)  44  A.  IIodckinson  &  Co. 

"  Messrs.  J.  Leadbetter  &  Co." 

"  Belfast,  19M  January,  1855. 

"  Messrs.  J.  Leadbetter  &  Co.,  Belfast. 

"  Dear  Sirs. — In  reply  to  your  inquiry,  we  have  much  pleasure  in  stating 
that  wc  have  used  several  parcels  of  the  flax  wc  bought  from  you,  which  had  been 
prepared  by  Watt's  process,  and  have  found  it  more  carefully  selected  and  better 
handled  than  any  Irish  flax  we  have  used;  it  is  also  quite  as  easily  heckled  and 
Spun  as  any  other  flax  we  are  in  the  habit  of  using.  It  is  rather  our  advantage 
that  it  is  easily  spun  in  cold  water. 

44  It  appears  to  us  that  the  process  is  safe  for  producing  cither  warp  or  weft  flax, 
and  does  not  alter,  in  this  respect,  the  original  character  of  the  fibre  upon  which 
it  is  brought  to  bear. 

44  Having  visited  the  works  at  Ncwtownards,  the  writer  is  of  opinion  that  by 
this  process  a  much  larger  amount  of  fibre,  seed,  and  refuse,  is  economized,  than 
by  the  ordinary  method  of  retting. 

"  We  have  no  doubt  that  yairn  spun  from  Watt's  flax  will  be  quite  as  easily 
woven  as  any  other  linen  yarn,  but  have  not  such  experience  of  this  as  will 
enable  us  to  speak  with  certainty,  nor  can  we  make  any  statement  regarding  its 
bleaching  quality.  44  We  are,  dear  Sirs,  vours  respectfully, 

(Signed)    *  44  A.  W.  Craig  &  Co." 

"  Ligoniel,  19M  January,  1855. 

44  Messrs.  J.  Leadbetter  &  Co. 

44  Dear  Sirs. — We  beg  leave,  at  the  request  of  your  foreman,  Mr.  Whytc, 
to  give  you  our  experience  of  your  patent  steeped  flax,  as  we  have  worked  several 
lots  of  it.  We  do  not  find  any  difference  in  the  spinning  quality  in  comparison  to 
appearance  with  other  flaxes  steeped  in  the  usual  way ;  the  only  thing  we  have  to 
say  is,  that  we  have  had  some  complaints  from  manufacturers  that  it  did  not  boil  a 
good  colour.  44  We  are,  yours  trulv, 

(Signed )  44  Stewart  &  M  Clelland." 

44  Rockvilla  Weaving  Factory, 

44  Glasgow,  13M  January,  1855. 

"Messrs.  John  Leadbetter  &  Co. 

44  Gentlemen.— We  beg  to  inform  you  that  the  linen  warp  yon  last  sent 
us  wove  with  facility  in  the  ordinary  cotton  looms,  and  at  the  usual  speed. 

44  The  above  warp,  you  stated,  was  spun  from  flax  prepared  on  Watt's  patent 
principle,  and  was  dressed  according  to  your  instructions. 

44  We  remain,  Gentlemen,  your  most  obedient  servants, 

(Signed)  44  Mitchell  &  Wiiytlaw." 

44  Lisburn,  2nd  February,  \i<">3. 
44  Dear  Sirs, — Wc  have  the  pleasure  to  return  the  piece  of  lineu  made  from 
flax  prepared  by  Watt's  patent  process,  which  you  sent  us  to  bleach,  and  notwith- 
standing its  sputty  dark  appearance,  it  was  brought  to  its  present  state  of  white- 
ness with  less  difhcnlty  than  the  average  of  grey  cloth  wc  meet  with ;  and  wc  are 
of  opinion  that  practical  experience  is  wanting  to  render  Watt's  process  a  valu- 
able acquisition  to  the  linen  trade,  u  Yours  very  trulv, 

(Signed)  44  HiciiaHdsos  &  Co. 

"  Messrs.  J.  Leadbetter  &  Co.,  Belfast. n 
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I  may  add  that  experience  of  the  weaving  properties  of  yarn  span 
from  flax,  prepared  by  my  process,  have  been  very  satisfactory,  and  in 
general  the  yarns  arc  used  as  they  come  from  the  spinner,  without  the 
trouble  and  expense  of  tho  boiling  process;  they  are  in  daily  use  in  the 
manufacture  of  most  of  the  fabrics  commonly  made  in  thia  neighbourhood. 
It  would  therefore  appear  from  the  above  reports,  that  flax  can  be  pro- 
duced of  a  character  suited  to  the  wants  of  the  trade,  in  a  way  not 
involving  the  risks  and  disadvantages  previously  enumerated. 

4  By  the  extension  of  this  or  similar  systems,  tho  agriculturist  would  only 
incur  the  legitimate  risks  of  his  trade,  and  would  obtain  ready  sale  for  his 
produce,  as  soon  as  it  was  ready  for  being  removed  from  his  farm.  A  great 
impulse  wonld  thus  be  given  to  the  extension  of  the  growth  of  flax.  The 
flax  preparer  would  then  have  his  whole  time  devoted  to  the  preparation 
of  the  fibre,  and  from  daily  experience  obtain  results  which  the  mere 
yearly  experimenter,  as  the  farmer  might  be  called,  could  not  obtain.  The 
seed  and  chaif  would  tlms  be  saved,  which  are  most  valuable  to  the 
farmers  for  feeding  purposes,  and  instead  of  the  noxions  steep- water,  a 
nutritious  liquid  is  obtained,  which  is  in  daily  use  as  part  of  the  food  of 
cattle.  There  is  besides,  in  this  method  of  preparation,  no  risk  with  any 
ordinary  care  of  destroying  the  fibre,  and  the  results  are  therefore  much 
more  uniform.  It  is  to  the  extension  of  such  or  similar  works  that  we 
must  look  for  the  legitimate  extension  of  the  growth  of  flax  in  these 
countries.  From  tliG  causes  already  stated,  and  from  the  present  high 
price  of  cereal  crops,  I  fear  the  farmer  who  has  the  knowledge  of  flax 
steeping,  &c,  will  gradually  avoid  the  labour  and  risk  attending  on  his 
flax  crop;  and  we  cannot,  under  the  present  system,  look  for  any  advance 
being  made  amongst  that  portion  of  our  farmers  who  have  yet  to  learn 
the  art  of  producing  the  fibre  for  market. 

It  therefore  behoves  all  connected  with  tho  linen  trade  to  watch  these 
changes  so  prejudicial  to  their  interests,  to  examine  into  the  causes,  and  if 
possible  to  epply  the  necessary  correctives. 

I  have  the  honor  to  be,  yours  sincerely, 

W.  Watt. 


Art.  IL — On  the  Preservation  and  Storage  of  Corn>  by  the  method  of 
M.  Henri  Huart,  of  Cambrai.    Second  Article. 

(From  the  Publication  Industrielle  of  Arraengaud,  Part  II.,  Vol.  IX.) 

After  what  has  been  previously  said,  we  arc  enabled  to  estimate  the  great 
importance  of  the  question  of  providing  permanent  magazines  of  supply, 
and  of  the  improvement  of  corn ;  a  question  which  becomes  of  graver  and 
more  general  interest  in  times  of  dearth. 

It  will,  however,  be  more  clearly  comprehended,  now  that  this  complex 
problem  has  been  solved  by  the  machine,  which  we  are  about  to  describe : 
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Description  of  M.  HuarCs  Machine,  as  represented  on  Plate  I. 

The  first  figure  represents  a  vertical  transverse  section  of  a  reserve 
store,  which  we  will  suppose  to  be  from  30  to  33  feet  in  width. 

The  second  figure  is  a  longitudinal  section  of  the  same,  exhibiting  two 
rows  of  reservoirs,  one  of  which  is  supposed  to  be  viewed  from  the  exterior, 
and  the  other  sectionally.  It  will  be  seen  that  it  could  contain  a  greater 
or  less  number  of  them,  according  to  the  amount  of  disposable  space,  and 
that  it  is  divided  towards  the  centre  by  an  open  space,  from  15  to  30  feet, 
for  the  admission  and  passage  of  corn. 

The  third  figure  is  a  horizontal  section  of  that  portion  of  the  machine 
corresponding  in  height  to  the  line  1 — 2. 

These  figures  are  designed  on  a  scale  of  ^j. 

The  fourth  fig.  exhibits,  on  a  larger  scale,  a  vertical  section  of  the  lower 
part  of  one  of  the  hoppers,  in  order  to  give  a  clear  idea  of  the  arrangement 
of  the  divisions,  or  oblique  partitions,  which  are  there  used  for  the  purpose 
of  giving  an  equable  movement  to  running  corn  throughout  the  whole 
horizontal  section,  corresponding  to  the  length  of  the  aperture  at  its  base. 

Fig.  5  is  a  plane  which  corresponds  to  fig.  4. 

We  must  first  observe,  that  the  whole  apparatus  consists  of  the  following 
principal  parts: — 

1.  A  series  of  reservoirs  capable  of  containing  quantities  of  corn  varying 
from  100  to  1000  hectolitres  (34-39  to  343.90  quarters). 

2.  An  endless  screw,  provided  with  flappers,  and  elevators  which  direct 
and  raise  the  corn. 

3.  Sieves  and  ventilators  to  separate  weevils,  worms,  moths,  dust,  chaff, 
and  rotten  grains  from  corn,  before  it  is  let  fall  into  the  hoppers. 

4.  A  sack-lift  to  supply  the  machine. 

5.  A  small  steam  engine  to  set  the  whole  in  motion. 

We  will  now  describe  each  of  these  arrangements  separately. 

Hoppers  or  Com  Reservoirs^ 

As  will  be  seen  by  the  plate,  the  store  or  granary  of  reserve,  is  composed 
of  a  series  of  vertical  spaces  or  reservoirs  A,  which  may  be  considered  as 
independent  of  each  other,  each  being  filled  and  emptied  separately. 
Their  main  height  is  little  more  than  30  feet,  and  their  horizontal  section 
is  a  rectangle  of  12  feet  in  breadth,  by  variable  lengths  of  from  9  to  30 
feet.  Each  reservoir  is  formed,  at  the  angles,  of  four  vertical  oaken  posts 
BB,  (plan  fig.  3,)  and  at  the  sides,  of  parallel  and  more  slender  posts  CC. 
The  latter  arc  connected  together  by  iron  rods  a,  which  strictly  preserve 
the  distance  between  the  sides  throughout  the  whole  apparatus.  For  that 
purpose  they  arc  placed  closer  in  the  lower  part  than  in  the  upper,  where 
the  weight  is  less. 

The  whole  rests  upon  a  horizontal  timber  platform  A,  which  is  firmly 
based  on  solid  blocks  of  masonry  D,  capable  of  supporting  the  whole  weight 
of  the  machine,  whatever  be  its  height;  this  masonry  is  so  constructed  as 
to  separate  completely  the  reservoirs  from  the  external  walls,  which, 
however,  are  not  always  necessary,  and  may  bo  dispensed  with. 
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The  posts  BB  of  the  angles  are  grooved,  in  order  to  receive  the  boards 
b,  that  form  the  sides  of  each  of  the  reservoirs,  which,  though  independent, 
are  jet  connected  together  (as  shown  in  plan  by  fig.  'A)  by  the  same 
sepcratiug  rods,  in  order  to  present  a  complete  and  solid  whole.  The  lower 
part  or  base  of  each  reservoir  is  terminated  by  four  planes,  inclined  at  an 
angle  of  45°,  so  as  to  form  inverted  prisms,  which,  in  fact,  may  be  con- 
sidered as  their  hoppers. 

Each  of  these  is  composed  of  timber  planks  6,  sustained  by  the  beams  a, 
which  rest  on  the  one  hand,  upon  the  platform  A,  and  on  the  other,  upon 
a  second  analogous,  but  smaller  platform  Aa,  based  in  like  manner  on  the 
projecting  part  of  the  masonry. 

The  internal  construction  of  these  hoppers  or  bases  of  the  reservoirs  is 
quite  peculiar,  and  constitutes  of  itself,  we  do  not  hesitate  to  say,  a  true 
invention,  to  which  we  ought  the  more  especially  to  direct  the  attention  of 
our  readers,  as  it  solves  a  very  difficult  problem,  which  had  not  been  until 
then  sufficiently  studied. 

It  is  well  known,  that  when  a  closed  aperture  at  the  base  of  any  receptacle 
whatever,  filled  with  corn,  is  opened,  the  grain  runs  in  a  very  irregular 
manner;  thus  the  rapidity  is  much  more  considerable  in  the  vertical  line 
corresponding  to  the  centre  of  the  opening,  and  visibly  decreases  more  and 
more  towards  the  lateral  sides  to  snch  a  degree,  that  the  movement  is 
scarcely  perceptible  near  the  vertical  sides  of  the  reservoir,  while  the  central 
part  descends  with  extreme  swiftucss. 

It  is  not  thus  with  M.  Huart's  arrangement.    It  consists  in  separating 
the  hoppers  by*a  scries  of  parallel  divisions  c  (fig.  4  and  fig.  5  in  plan,  at 
the  line  b  b  of  fig.  4),  which,  like  the  two  external,  o  n  and  m  o,  arc  inclined 
at  an  angle  of  45°,  in  order  to  make  the  surface  of  the  line  a  b,  corres-. 
pond  to  that  of  the  orifice  o. 

The  inventor  has  determined  the  positions  of  these  various  partitions  in 
the  following  manner: — 

The  horizontal  line  m  n  having  been  divided  into  a  certain  number  of 
equal  parts  (into  7,  for  instance),  from  the  centre  of  this  line  the  perpen- 
diculars R  q  and  R  r  are  let  fall  on  the  sides  m  o  and  o  n,  and  from  the 
points  1 ,  2,  3,  &c,  parallels  are  drawn  to  the  sides  m  n  and  o  n  until  they 
meet  the  perpendiculars  R  q  and  R  r. 

The  planks  c  in  this  place,  indicate  the  first  series  of  partitions  for 
separating  the  descending  masses  of  corn.  From  the  points  of  contact, 
with  the  perpendiculars  It  q  and  R  r,  I,  2,  3,  &c,  perpendiculars  are  then 
let  fall  in  like  manner  on  the  horizontal  line  q  r,  whose  length  is  equal  to 
half  that  of  the  line  i»  n.  From  the  centre  ,t  of  the  line  q  r,  the  perpen- 
diculars 8  t  and  *  u  are  drawn  to  the  sides  m  o  and  o  «. 

From  the  points  la,  28,  32,  &c,  parallels  arc  again  drawn  to  the  sides 
m  o  and  o  n,  until  they  touch  the  lines  8  t  and  s  u. 

The  planks  placed  there  represent  the  second  series  of  divisions  for 
separating  the  descending  corn. 

The  line  drawn  through  the  points  t  u  is  equal  to  the  fourth  part  of  m  n. 

We  may  observe  that  the  passages  left  between  the  parallels  of  the  second 
series  of  obKque  partitions,  are  one-half  less  than  those  of  the  first  series. 
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"  This  arrangement  could  be  continued  indefinitely,"  says  M.  Huart,  **  if 
experience  had  not  shown  that  we  ought  to  preserve  certain  proportions,  in 
the  spaces  reserved  for  the  passage  of  corn. 

"  We  have  then  divided  the  line  t  u  into  four  equal  parts." 

At  the  three  points  x,  squares  have  been  made,  whose  sides  form  four 
equal  passages  zt  which  unite  in  the  two  passages  y,  formed  by  the  lower 
sides  of  the  large  square  which  supplies  the  final  passage  o. 

By  means  of  these  various  combinations,  the  aperture  o  is  placed  in  pro- 
portional and  successive  relation  to  the  different  surfaces  t  w,  q  r,  m  n,  so 
that  the  seven  intervals  of  the  line  m  n,  equally  assist  in  the  passage  of  the 
com.  In  this  manner  the  corn  contained  in  the  reservoirs  descends 
horizontally  throughout  the  whole  surface  of  the  apparatus. 

We  have  been  enabled  to  confirm  this  fact  ourselves,  by  visiting  M.  Huart's 
stores.  M.  Huart  having  conceived  the  happy  idea  of  placing  glass  instead 
of  planks  over  the  line  m  n,  about  25  centimetres  (9£  inches)  in  height, 
and  extending  over  the  entire  width  of  the  hopper,  the  manner  in  which  the 
operation  took  place  was  easily  seen  when  the  lower  aperture  o  was  open. 
Each  layer  of  corn,  in  the  whole  horizontal  section,  descended  as  regularly 
as  if  it  had  run  through  an  opening  as  large  as  the  section  of  the  reservoir. 
The  passage  o  formed  between  the  beams  a  terminates  in  traps  or  wooden 
registers  d  (fig.  1 ),  in  order  to  stop  at  will  the  passage  of  corn.  As  soon 
as  a  register  is  open,  the  corn  runs  on  the  moveable  conductor  E  (figs.  1 
and  2),  which  can  be  easily  shifted  before  each  space,  to  supply  the  endless 
screw. 

From  this  it  follows  that  the  corn  runs  through  vertical  divisions,  the 
thickness  of  which  is  comprised  between  the  two  beams  a  a,  and  at  the  same 
time  by  horizontal  layers,  equal  in  width  to  the  corresponding  surface  of  a 
division  throughout  the  whole  breadth  of  the  reservoir. 

It  will  be  seen  by  the  plate  (fig.  1)  that  this  arrangement  applies  to  half 
of  a  reservoir. 

The  corn  runs  through  the  spaces  left  by  the  squares  on  these  conductors, 
and  falls  into  the  semicircular  iron  cylinders  F  (seen  in  cross  section 
in  fig.  1),  the  length  of  each  of  which  is  equal  to  that  of  the  reservoirs 
(fig.  2),  and  which  are  connected  by  their  extremities  to  wooden  frames  G, 
so  placed  as  to  support  the  elevators,  of  which  we  will  now  speak. 

Endless  Screws  and  Elevators.  , 

Each  cylinder  encloses  an  endless  screw  H,  which  is  intended  to  bring 
corn  from  one  end  to  the  other,  by  constantly  agitating  it,  so  as  to  pour  it 
into  the  box  I  of  the  corresponding  elevator.  These  screws  are  formed  of 
round  blocks  of  wood,  on  iron  pivots,  surrounded  with  an  iron  or  tin  spiral 
from  18  to  20  centimetres  (about  7£  inches)  wide. 

In  order  to  force  the  corn,  while  advancing,  to  rise  above  the  axis,  M. 
Huart  has  added  small  thin  flappers  g,  at  the  summit  or  exterior  of  the 
spiral.  These  flappers,  taking  at  each  revolution  a  certain  quantity  of 
corn,  agitate  it  and  recast  it  into  the  cylinder,  so  that  it  is  constantly 
shaken  in  its  passage  to  the  elevator. 
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By  this  arrangement,  as  simple  as  it  is  ingenious,  corn  is  freed  from  any 
dust  it  may  contain,  at  the  same  time  that  it  is  deprived  of  a  portion  of  its 
moisture.  It  thus  advantageously  supersedes  the  ordinary  method  of 
shovelling. 

As  the  space  on  each  side  of  the  screws,  between  the  blocks  of  masonry 
which  support  the  reservoirs  (a  space  which  is  necessary  besides,  in  order 
to  allow  of  the  passage  of  workmen),  forms,  with  the  spaces  I,  also  left 
between  the  reservoirs,  a  kind  of  ventilators,  the  currents  of  air  drive  out 
all  dust  and  moisture.  The  heavier  particles  which  fall  to  the  bottom,  are 
easily  removed  by  the  man  charged  with  the  managcmQitf  of  the  machine, 
especially  with  changing  the  position  of  the  moveable  ewunctors  E,  when- 
ever it  is  deemed  advisable  to  do  so.  If  necessary,  this  operation  could  be 
effected  mechanically  by  means  of  catches  and  spring- work,  moved  by  the 
same  motive  power  as  that  by  which  the  machine  is  worked. 

From  fig.  2  it  will  be  seen  that  the  same  screw,  and  consequently,  the 
same  elevator,  can  serve  for  all  the  divisions  of  each  side,  which  are,  as  we 
have  said  before,  opened  successively  and  at  certain  intervals.  We  may 
assume  that  if  a  mechanism  were  used  to  change  the  position  of  the 
moveable  conductors,  it  could  be  so  arranged  as  to  cause  the  alternate 
opening  or  closing  of  the  registers  or  traps.  The  elevators  or  endless 
chains  T,  ascend  above  the  upper  flooring  of  the  machine,  and  pass  at  the 
exterior  of  the  reservoirs,  through  the  narrow  space  between  them.  There 
is  nothing  particular  in  their  construction ;  they  arc  formed  of  an  endless 
leather  or  gutta  pcrcha  strap,  ruuniug  on  two  parallel  pulleys,  and  covered 
with  strips  of  wood  or  iron. 

Sieves  and  Ventilators. 

These  endless  chains  thus  lift  the  corn  which  has  been  bronght  to  them 
by  the  endless  screw  to  the  top  of  the  inclined  sieves  or  winnowers  K, 
which  arc  composed  of  sheet  iron,  with  holes  so  close  as  not  to  admit  good 
corn,  but  yet  sufficiently  large  to  allow  weevils  and  bad  corn  of  smaller  size 
to  pass  through  them  and  fall  into  a  kind  of  woodeu  box  L  (fig.  1),  whence 
they  are  taken  when  it  is  full. 

The  corn  spreads  over  the  whole  length  of  the  sieve,  and  runs  on  the 
inclined  planes  h  (fig.  1 ),  by  which,  if  necessary,  it  can  be  brought  back  to  the 
same  reservoirs,  in  order  to  subject  it  to  the  same  process  again,  as  long  as 
it  remains  in  the  store.  In  this  passage  all  the  corn  is  exposed  to  the 
action  of  a  current  of  air,  introduced  by  a  ventilator  M,  which  is  placed  at 
the  opposite  end,  and  which,  taking  the  air  from  without,  forces  it  into  the 
lower  horizontal  conductor,;',  through  which  it  acts  on  the  end  of  the  oblique 
passage  it,  formed  by  the  inclined  planes. 

The  working  of  the  sieve  can  l>e  regulated  with  great  accuracy  by 
changing  its  inclination.  For  this  purpose  it  is  connected  at  the  top  by 
pivots  to  the  wooilen  or  iron  frame  N,  which  supports  the  apparatus,  while 
the  lower  extremity  rests  on  two  pegs,  which  are  placed  in  cither  of  the 
holes  ^  pierced  in  the  side  of  the  box,  which  closes  the  oblique  passage  L 
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Sack-lifts. 

In  order  to  supply  the  granary,  a  sack-lifter  is  nsnally  placed,  as  in  mills, 
on  the  upper  platform;  it  serves  either  to  raise  the  sacks  of  corn  from 
without  (S,  fig.  1 ),  intended  to  be  stored,  and  worked  by  the  machine,  or, 
on  the  contrary,  to  discharge  all  corn  destined  for  grinding,  after  it  has 
remained  sufficiently  long  in  the  reservoirs. 

Communication  between  the  interior  and  exterior  of  the  store  is  effected 
by  ropes  and  pulleys,  while  trap-doors  are  placed  in  the  interior  which 
admit  the  passage  of  the  sacks. 

The  Motive  Power  and  General  Movement. 

M.  TTnart  uses  in  his  store  at  Cambrai,  which  is  some  distance  from  his 
mill,  a  small  steam  engine  of  about  two-horse  power,  to  set  the  sack- 
stretchers,  elevators,  endless  screws,  and  the  ventilators  of  the  winnowers 
in  motion.  The  engine  is  horizontal,  supported  on  two  woodcu  blocks,  and 
its  motion  is  at  the  rate  of  from  100  to  120  revolutions  per  minute.  The 
boiler  is  placed  on  a  furnace  apart,  outside  the  store,  in  order  to  prevent 
the  danger  of  fire. 

A  pulley  fixed  to  a  revolving  axle  communicates  its  motion  either  to  an 
intermediate  axle,  sufficiently  long  to  command  the  various  apparatus,  or 
directly  to  the  axle  of  the  sack-lifts;  and  from  this,  other  pulleys  are 
connected  also  by  leather  straps  with  those  placed  on  the  summit  of  the 
elevators,  which  naturally  draw  the  endless  screws  into  their  rotation,  or 
the  axis  of  the  ventilator  of  each  winnower. 

The  diameters  of  these  various  pulleys  arc  so  combined  as  to  give  to  each 
apparatus  the  requisite  quickness  of  rotation.  These  details,  however,  are 
so  simple  and  ordinary,  as  to  render  it  unnecessary  for  us  to  dwell  on  them, 
and  every  ono  will  easily  comprehend  them.  We  shall  merely  observe, 
that  when  tho  stores  arc  next  to  mills,  or  to  any  reservoir  whatever  using 
a  motive  power,  it  is  useless  to  apply  a  special  motive  power,  by  taking 
from  this  power  a  part  ueccssary  for  setting  the  apparatus  in  motion. 

Mode  of  Supplying  M.  HuarCs  Granaries, 

From  the  preceding  description,  the  method  by  which  such  granaries  are 
supplied  and  worked,  will  be  easily  understood. 

The  cars  laden  with  corn,  on  arriving  at  the  foot  of  the  store,  are 
unloaded  by  meaus  of  sack-lifters.  For  that  purpose  a  man  is  placed  on 
the  platform  at  the  top,  to  unfasten  the  sacks,  and  another  carries  them  on 
wheelbarrows  to  the  interior,  while  the  carman  below  attaches  the  sacks  in 
succession  to  the  cord  by  which  they  are  raised.  This  proceeding,  which 
takes  place  only  when  new  corn  is  brought  to  the  store,  or  when  the  old  is 
carried. off,  is  precisely  the  same  as  that  ordinarily  in  use  both  in  mills  and 
cdru  stores. 

The  two  men  employed  in  unloading  cars  and  supplying  tho  store,  also 
suffice  for  the  worki.ig  of  the  various  apparatus  connected  with  it.  Thus, 
one  of  them  usually  remains  in  the  lower  part,  to  open  or  close  the  hoppers, 
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to  change,  as  we  have  described,  the  place  of  the  moveable  conductors,  to 
remove  dnst  and  dirt,  and  finally,  to  see  that  the  endless  screws  and 
elevators  work  efficiently.  He  can  also  snpply  the  boiler,  when  a  special 
steam  engine  is  employed.  It  will  be  seen,  that  as  the  reservoirs  do  not 
operate  together,  but  alternately,  this  man  has  fully  sufficient  time  to  per- 
form his  duties  with  all  desirable  regularity,  even  though  the  reservoirs 
were  numerous  and  contained  a  large  quantity  of  corn. 

The  second  man  remains  at  the  top  of  the  store  to  superintend  the  motive 
power,  the  winnowers  and  their  ventilators,  to  stop  or  set  in  motion  the 
several  elevators,  to  remove  the  weevils,  chaff,  and  earthly  particles  that  are 
separated  from  the  corn  in  the  winnowing.  He  is  not  overtasked  in  this 
occupation,  as  it  occurs  only  at  greater  or  less  intervals. 

It  can  then  be  said  that  tho  working  of  the  machine  is  extremely  simple 
and  easy,  that  it  is  effected  with  the  utmost  punctuality,  and  that  corn, 
whatever  he  its  quality  and  quantity,  comes  out  of  these  granaries,  after 
having  been  operated  on,  considerably  improved.  If  moist,  it  becomes 
perfectly  dry;  if  full  of  dust  and  weevils,  it  is  thoroughly  cleansed  from 
both.    It  becomes  so  improved  as  to  be  quite  fit  for  grinding. 

Two  men  suffice  for  the  superintendence  of  1 0,000  hect,  or  3,439  quarters. 

Advantage*  of  M.  HuarCs  System  over  otlicr  methods. 

Tho  problem  of  the  preservation  and  improvement  of  corn  being  com- 
pletely solved  by  M.  Huart's  granaries,  we  shall  now  examine  whether  they 
are  really  practical  to  commerce  in  general,  whether  their  cost  would  be  too 
high,  and  lastly,  whether  private  speculators  aud  the  state  could  safely 
engage  in  forming  reserves  on  such  a  system. 

We  must  first  observe  that — as  will  be  seen  from  the  plate  and  the 
description — the  construction  of  the  reservoirs  is  extremely  simple  and 
economic ;  tho  various  apparatus,  as  the  screw,  the  elevators,  the  winnowers, 
&c,  which  are  now  made  everywhere,  are  equally  simple  in  their  con- 
struction. M.  Huart,  who  has  formed  an  exact  estimate  of  all  expenses 
for  stores  of  different  sizes,  asserts  that  they  could  be  easily  established  at 
the  rate  of  from  4  to  5  francs  per  hectolitre,  of  a  size  suited  to  most 
localities,  or  9*.  4\d.  to  \  \s.  8§d.  per  quarter;  and  6  francs  at  most  for 
towns  in  which  wood  and  labour  are  dearer,  or  14s.  \d.  per  quarter. 

Thus  a  Huart  granaiy,  capable  of  holding  10,000  hectolitres.  (3,439 
quarters)  of  corn,  would  amount  only  to  40,000  francs  (£1,600),  or  at 
most  to  50,000  francs  (£2,000). 

If  we  compare  those  figures  with  the  cost  of  the  various  methods  which 
have  been  heretofore  proposed,  we  will  immediately  perceive  the  advantage 
of  M.  Huart's  in  this  respect. 

According  to  the  papers  which  we  have  consulted  on  this  subject,  we 
find  that  the  two  corn  pits  constructed  at  the  Hospital  of  St.  Louis,  in  1819, 
and  capable  of  containing  260  hectolitres  (89*4  quarters),  cost  4,712  franca 
(£188  9a  8d.) 

Wc  should  remark,  however,  that  their  construction  wa3  very  economic, 
and  that  they  would  not  in  all  probability  bo  suited  to  operate  on  a  large 
scale. 
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We  have  seen  that  M.  Vallery's  moveable  granaries,  capable  of  holding 
1,000  hectolitres  (343*9  quarters),  cost  6.000  francs  (£240),  or  6  fr.  60  c. 
per  hect  olitre ;  and  that  we  should  estimate  granaries  of  smaller  size,  at  from 
7  fr.  to  7  fr.  50  c  per  hectolitre. 

The  store  on  the  Quai  de  Billy,  constructed  by  the  military  engineers  for 
the  retention  of  provisions  in  Paris,  and  which  are  built  with  great  solidity, 
have  risen  to  a  price  considerably  higher,  if  we  calculate  it  only  by  their 
capacity  for  holding  corn. 

These  stores  are  five  storeys  high,  with  six  platforms,  whose  entire 
superficies  is  7,861-6  square  metres;  deducting  949*87  square  metres  for 
the  stairs,  hoppers,  sack-lifters,  and  other  empty  parts,  there  remains 
6,9 1 1  *73  square  metres  of  surface  to  receive  corn.*  The  ground  floor, 
which  has  a  surface  of  1 390  99  square  metres,  is  more  especially  intended 
to  receive  corn  in  bags ;  they  are  placed  one  upon  the  other,  as  far  as  eight 
deep,  and  they  may  sometimes  remain  thus  three  or  four  months,  according 
to  their  nature  and  quality.  Corn  lies  in  masses  on  the  floors  of  the  other 
storeys  in  regular  layers' of  from  65  to  70  centimetres  in  height. 

Those  charged  with  the  distribution  of  this  corn,  endeavour  as  much  as 
possible  not  to  exceed  this  height,  in  order  to  prevent  it  from  heating,  and 
to  facilitate  its  management,  ventilation,  &c. 

In  short,  according  to  the  careful  abstract  with  which  we  have  been 
furnished,  the  building  has  cost  the  state  568,451  fr.  83  c,  including  an 
expenditure  of  1 2,000  fr.  for  a  bridge  connecting  the  stores  with  the  mills, 
built  on  one  side,  and  the  pavements  and  approaches  to  them. 

As  their  greatest  extcrual  dimensions  are  44*56  metres  in  length,  by 
33*28  metres  in  width,  thus  giving  a  horizontal  section  of  1482*96  square 
metres,  we  find  the  price  amounts  to  383  fr.  35  c.  the  square  metre. 

The  quantity  of  corn  capable  of  being  stored  in  these  magazines  being 
from  38,000  to  40,000  hectolitres  (from  13.068  to  13,756  quarters),  the 
average  cost  amounts  to  14  fr.  20  c.  per  hectolitre,  or£l  13*.  Ad.  perquarter. 

Without  requiring  any  additional  support  for  the  beams  or  walls,  M. 
Huart  could  make  such  a  building  hold  from  140,000  to  160,000  hectolitres 
(from  about  48,000  to  55,000  quarters),  that  is  to  say,  three  to  four  times 
the  quantity  which  can  be  actually  stored  in  it  at  present. 

The  minimnm  cost  of  an  ordinary  store,  built  at  less  expense  than  that 
of  the  Quai  de  Billy,  is  8  fr.  30  c.  per  hectolitre,  allowing  the  requisite 
space  for  shovelling,  winnowing,  and  all  the  internal  work,  or  19&  5  jrf.  per 
quarter. 

We  see  then,  that  of  all  the  various  methods  in  use  for  storing  corn,  M. 
Huart's  is  the  least  expensive,  and  most  easily  established. 

Expense  of  Maintenance,  Storage,  $-c. 

M.  Huart  proposes  the  establishment  of  granaries  of  reserve  in  various 
parts  of  France,  which  would  admit  of  considerable  economy  in  the  rent  and 
working,  as  compared  with  the  actual  expenses  of  the  stores  generally  used. 

•  An  error  occurs  here  in  the  original,  which  makes  the  available  space 
7,760  074,  instead  of  6,911*73.  It  is  impossible  to  know  which  of  the  data  is 
erroneous. 
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We  will  suppose,  for  instance,  a  store  capable  of  holding  100,000  hec- 
tolitres of  corn,  with  an  avcrago  of  transactions  upon  75,000  hectolitres,  we 
would  have  the  following  result,  assuming  for  base  of  our  calculation  the 
usual  prices  of  different  seaports  and  other  commercial  places. 

Capacity,  100,000  hect.,  at  5  fr.  per  hect.    50,000  fr. 

Expenditure. 

500,000  fr.  at  4  per  cent,  interest    20,000 

Two  men  for  every  1 0,000  hect,,  at  2  fr.  per  diem,  for  300  days,  12,000 
Steam  engine  of  2- horse  power,  per  10,000  hect-  (20-horsc 
power),  and  4  kilogrammes  of  coal  per  horee  power,  per 
hour  (80  kilog.)  for  10  hours'  work  (800  kilog.),  at  3  fr. 

per  100  kilog.=24  fr.,  say  for  300  days,    7,200 

Assurance,         ...       »«        ...       ...       ...       ...       ...  1,000 

Taxes  and  Rent,  ..        ...       ...       •••       •         ...       ••  1,000 

A  Superintendent,  3,000 

An  Undcr-Supcrintendcnt    2,000 

Other  Expenses  ...       ••       •••       ...       ...       ...  3,800 

50,000  francs. 

Beceipts. 

We  may  allow  that  of  every  100,000  hectolitres,  75,000  will  be  always 
utilise,  and  that  commercial  transactions  will  yield  the  following  results: — 

4  curries,  at  5  c,  or  20  c.  X  7.5,000,    15,000  francs 

4  sarties,  at  5  c,  or  20  c  X  7,000  as  before    ..  15,000 

Winnowings  and  ventilations  at  o  c   3,000 

12  months'  rent,  at  5  c.  per  month  =  CO  c.    ...       ...       ...  45,000 

78,000  francs. 

According  to  this  estimate  it  will  be  seen  that  a  fair  profit  may  be 
reckoned  on. 

We  will  also  estimate  to  the  cost  of  a  private  establishment,  taking  a3 
base  a  capacity  of  10,000  hect.,  and  we  find  according  to  M.  Huart: — 

Capital  requisite  to  establish  a  store  for  holding  10,000  hect., 
at  5  fr.,  50,000  francs. 

Expenditure, 

50,000  francs  at  4  per  cent,  interest   2,000  francs. 

Two  men  at  2  fr.  per  day,  for  300  days    1,200 

Fuel*     •••       •«•  •••  •         •««  432 

Miscellaneous  expenses      ,   ...       ...       ...       ...        ..  303 

Annual  expenses  for  10,000  hectolitres,  or  3,439  quarters  of  >    ,  00Q  fmnca 
corn,  would  be  j"     '  ' 

Or  40  centimes  per  hectolitre,  or  only  3  3  centimes  per  month. 
Or  a  very  small  fraction  over  lid.  per  quarter  per  annum, 
or  less  than  Id.  per  month. t 


*  An  error  appears  in  the  calculations  upon  this  item  in  the  original,  which  we 
arc  not  in  a  position  to  correct.  It  docs  not,  however,  appear  to  he  one  which 
would  affect  the  final  result, 

t  In  order  to  enable  any  of  our  renders  who  may  wish  to  examine  in  detail 
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The  Minister  of  War,  after  having  had  M.  Huart's  system  carefully 
examined  by  the  Commission  Superieure  des  Subsistancesy  composed  of  the 
most  intelligent  engineering  officers,  has  just  ordered  him  to  apply  it  on  a 
large  scale  to  the  stores  of  the  Quai  de  Billy.* 

We  would  willingly  notice  here  the  learned  and  able  report  on  this 
subject,  which  has  been  drawn  up  by  one  of  these  officers,  M.  Dautrelaine, 
had  not  the  many  details  into  which  we  have  already  entered,  rendered  this 
article  very  long.  We  cannot  resist,  however,  quoting  a  short  extract  from 
it,  in  order  to  show  that  the  Commission,  like  ourselves,  appreciate  the 
services  which  may  be  expected  from  this  method  of  preserving  and  storing 
corn. 

"  The  ventilation,"  says  M.  Dautrelaine,  "  is  constant ;  the  corn  flowing 
through  the  lower  aperture  in  little  sheets  into  the  lower  bucket,  made  to 
revolve  by  the  screw,  received  by  the  elevator,  transported  by  the  endless 
chains  to  the  top  of  the  granary,  and  cast  by  them  on  the  sieve,  where  it  is 
cleansed  and  ventilated,  and  falling  again  in  showers  upon  the  heap  of  corn 
in  the  store,  is  thoroughly  shaken  and  separated,  so  that  all  the  grains 
without  exception  are  several  times  subjected  to  the  beneficial  effects  of 
currents  of  air. 

44  These  several  operations  free  corn  so  completely  from  impurities  of  all 
kinds,  that  on  leaving  the  granary,  it  leaves  after  the  ordinary  cleansing 
for  the  mill,  only  a  waste  of  one-half  per  cent ;  and  not  a  trace  of  weevils 
is  found. 

Corn  is  dried  in  the  Huart  granary  by  the  operation  of  the  machine 
itself.  Corn  stored  there  in  a  moist  state,  soon  acquires  a  degree  of 
toughness  and  flexibility,  becomes  polished,  runs  on  the  hand,  and  becomes 
so  dry,  that  M.  Huart,  who  is  also  a  miller,  is  obliged,  in  order  to  give  it 
the  requisite  degree  of  humidity  for  grinding,  to  subject  it  to  a  jet  of  steam 
some  hours  before  sending  it  to  the  mill. 

44  The  Huart  granary,"  adds  the  reporter,  14  is  like  an  open  vat  when 
the  machine  is  at  rest.  It  is  unquestionable  that  the  temperature  of 
the  internal  spaces  cannot  riso  to  the  same  height  as  at  the  exterior. 
Finally,  considered  simply  as  a  means  of  storage,  its  superiority  over 
ordinary  granaries  is  manifest  as  much  from  its  larger  capacity  as  from 
its  greater  economy."    This  we  have  shown  above. 

As  regards  the  expense  of  maintenance,  the  advantage  of  the  Huart 
granary  is  still  more  remarkable. 

Thus  M.  Dautrelaine  calculates  that  by  this  method  the  cost  of 

the  preceding  estimates,  we  shall  give  the  following  comparisons  of  French  and 
English  weights  and  measures : 

1  kilogramme  =  2  2048571  pounds  avoirdupois. 
1  hectolitre    =  2  75 12109  bushels,  of  which  8  make  1  quarter. 
1  franc  =  100  centimes  =  9*69rf. 

JO  centimes  are  therefore  less  than  Id.  (0*969),  and  1  centime  less  than  the  tenth 
of  a  penny. 

*  The  perfect  success  of  Huart's  granaries  has  been  now  so  well  established,  that 
the  French  Minister  of  War  is  about  to  have  the  whole  of  this  vast  establishment 
converted  into  a  Huart  granary.— Ed. 

VOL.  n.  Q 
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preserving  a  hectolitre  of  com  would  not  exceed  30  centimes  per  annum, 
including  accidental  expenses,  while  it  would  amount  to  2  fr.  25  c  in 
military  stores,  by  employing  labourers,  paid  at  the  rate  of  45  sous 
(Is.  lOd.)  per  diem  of  10  hours;  besides  which  the  labour  of  these 
workmen  would  not,  with  the  closest  superintendence,  by  any  means 
produce  the  advantages  given  by  the  simple  and  regular  operation  of  M. 
Huart's  mechanism. 

Finally,  M.  Dautrelaine  thus  sums  up  the  advantages  of  this  method  :— 
"  Moderate  in  its  first  cost  and  in  the  expense  of  maintenance,  affording 
ample  space,  periodic  or  continued  motion  of  the  whole  mass  of  corn, 
ventilation,  winnowing,  preservation  of  a  low  temperature,  progressive 
dessication,  and  safety  from  the  attacks  of  insects  and  vermin." 


Ant.  Ill — Observations  on  the  Cost  of  Cutting  Turf  in  Ireland. 

In  No.  9,  Vol  I.  of  this  Journal,  we  gave  a  number  of  very  important 
data  relative  to  the  cost  of  preparing  turf  in  France,  in  the  hope  of  eliciting 
some  analogous  information  relative  to  our  bogs.  Any  one  who  considers 
what  a  large  share  the  possession  of  fuel  has  in  the  development  of  manu- 
factures, will  be  able  to  appreciate  what  a  great  source  of  wealth  we  possess 
in  our  peat  bogs,  if  properly  worked.  This  must  be  our  excuse  for  so 
constantly  bringing  the  subject  of  the  uses  of  peat  before  our  readers,  for 
it  really  is  our  greatest  undeveloped  resource. 

Although  so  sanguine  of  the  benefits  which  the  country  might  derive 
from  a  proper  working  of  our  bogs  upon  a  Inrge  scale,  we  are  not  unmindful 
of  the  very  great  difficulties  which  beset  the  problem — difficulties  which 
seem  to  increase  in  proportion  to  the  magnitude  of  the  operations ;  offering 
in  this  a  contrast  to  almost  every  other  manufacture.  Turf,  as  cut  in  the 
proper  season,  on  a  small  scale,  by  a  farmer  for  his  own  use,  is  undoubtedly 
a  cheap  fuel;  but  when  some  thousands  of  tons  of  it  are  required  to  be  cut 
from  a  limited  area,  it  becomes  expeusive,  owing  to  the  necessity  which 
will  then  exist  of  cutting  canals  for  draining  the  bog,  and  facilitating  the 
transport  of  so  bulky  an  article. 

That  the  preparation  of  peat  in  larger  quantities  than  is  required  for 
domestic  purposes,  by  the  persons  in  the  vicinity  of  bogs,  must  be  attended 
with  considerable  difficulty,  is  shown  by  the  fact,  that  manufacturers,  such 
as  distillers  in  Galway  and  Limerick,  although  admirably  situated  with 
regard  to  supplies  of  turf,  import  coal,  which  generally  costs  them  £  I  per 
ton,  and  often  much  more.  Allowiug  that  one  ton  of  coal  is  equivalent  in 
heating  power  to  three  tons  of  turf,  this  fact  proves  either  that  turf  costs 
6s.  8c/.  per  ton,  or  that  the  supply  could  not  be  depended  upon. 

There  are  a  few  manufacturers,  however,  favorably  situated,  who  manage 
to  command  a  supply  of  turf,  and  who  find  great  economy  in  its  use.  In 
one  instance  at  least,  a  large  distiller  who  employs  no  other  fuel,  considers 
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that  bis  turf  is  equivalent  to  coal  at  8&  per  ton,  a  price  at  which  it  can 
scarcely  be  had  now  in  the  coal  districts  of  England  itself. 

Several  causes  contribute  to  the  backward  condition  of  the  exploitation 
of  our  bogs,  the  chief  being,  of  course,  that  which  impedes  our  progress  in 
almost  everything  else,  the  present  land  system,  which  prevents  the 
peasauts  from  creating  an  industry  with  turf,  while  the  present  proprietors 
of  the  bog  are  equally  deprived  of  benefit  from  their  possession.  Another 
cause  is  their  immense  extent,  which  renders  large  drainage  works 
necessary,  as  we  have  already  observed.  Perhaps  another  cause  why  turf 
has  made  but  little  way  as  a  fuel  for  manufacturing  purposes,  is  the  diffi- 
culty of  determining  its  exact  value  as  such. 

Any  person  who  seeks  for  information  with  respect  to  the  cost  of  turf  in 
Ireland,  will  meet  with  the  strangest  discordance  in  the  estimates  which  he 
receives.  This  arises  from  the  fact,  that  turf  is  purchased  by  bulk  and  not 
by  weight,  and  by  the  great  diversity  of  quality  which  the  turf,  prepared 
*  even  from  the  same  bog,  presents.  We  have  received  two  statements  from 
the  same  locality;  according  to  one,  a  ton  of  turf  could  be  stacked  on  the 
bog  for  2*. ;  according  to  the  other,  it  would  cost  6*.  That  is  to  say,  if  a 
person  about  to  set  up  a  factory,  had  applied  to  the  first  person,  he  would 
have  told  him  that  an  equivalent  of  one  ton  of  coal  would  only  cost  6&, 
whilst  the  other  would  have  told  him  that  it  would  cost  18j.,  a  most  im- 
portant difference  truly  1 

As  we  have  recently  had  an  opportunity  of  examining  the  relation 
between  the  bulk  and  weight  of  turf  upon  a  large  scale,  we  shall  give  a 
few  data  which  may  be  useful  to  those  interested  in  the  employment  of 
peat  fuel,  or  the  cutting  of  turf  on  a  large  scale  for  any  other  purpose. 
They  will  at  least  serve  to  correct  such  wild  estimates  as  the  foregoing. 

It  is  well  known  that  in  the  great  bogs  which  occupy  the  plains,  such  as 
the  bogs  classed  under  the  name  of  Bog  of  Allen,  the  peat  presents  con- 
siderable and  well  marked  differences,  as  we  proceed  from  the  surface 
downwards.  That  forming  the  surface  layers  consists  almost  wholly  of 
the  remains  of  moss  or  some  other  plants,  but  little  altered  in  structure, 
and  exceedingly  spongy.  When  cut  and  dried  it  produces  a  light  yellowish 
turf  which  burns  readily  and  leaves  little  ashes,  but  is  of  little  value  as  a 
fuel.  Below  this  comes  a  peat  composed  of  a  greater  variety  of  vegetables, 
but  whose  structure  is  more  or  less  altered,  and  which  yields  a  brownish 
turf,  having  but  little  ash  when  burned,  and  much  denser  and  heavier  than 
the  former,  and  constituting  a  very  good  fuel.  Below  this,  and  resting 
usually  on  beds  of  marl,  comes  a  still  denser  peat,  in  which  the  vegetable 
structure  has  been  almost  obliterated,  and  which  yields  a  dark  brown  or 
black  turf,  giving  much  more  ashes  than  the  last  mentioned.  This  turf, 
when  not  mixed  with  the  subjacent  clay,  forms  an  excellent  fuel  for  steam 
boilers. 

In  some  small  bogs  only  black  peat  is  found,  and  in  most  mountain  bogs 
it  is  the  same.  The  proportions  in  which  the  three  kinds  exist  in  the 
larger  bogs  is  very  variable,  the  spongy  peat  being  often  7  and  8  feet  in 
the  centre  of  great  bogs,  and  only  a  couple  of  feet  towards  its  edges. 

In  judging  of  the  cost  of  turf,  it  is  of  the  greatest  importance  that  its 
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character  be  first  determined,  for  in  purchasing  it  by  measure,  we  may  have 
the  price  per  ton  of  the  upper  spongy  turf  as  much  as  three  times  that  of 
the  underlying  black  turf.  In  giving  the  following  data  we  shall  keep  this 
distinction  in  view.  No  black  turf,  properly  speaking,  was  weighed ;  bat 
we  may  consider  the  dense  brown  variety  where  it  passes  into  the  black,  as 
a  good  example  of  the  average  quality  of  the  best  fuel  in  a  deep  bog. 

The  bog  from  which  the  turf  weighed  in  the  following  instauces  was 
obtained,  is  one  of  the  great  central  bogs  and  contains  about  5,000  acres, 
and  is  in  some  places  40  feet  deep,  the  average  depth  being  fully  25  feet. 
The  standard  measure  of  the  locality  is  the  kish  of  24  feet. 

Upper  light  Moss  Turf. 

Number  of  kishcs  weighed,  ...       ...       ...       ...  840 

Maximum  weight  of  any  kish,   2  cwt.  1  qr.  12  lba. 

Minimum  weight  of  any  kish,    1    „    1  „    5^  „ 

Average  weight  per  kish  of  the  entire  quantity,       ...    1   „   3  „  11  „ 

Number  of  kishcs  to  one  ton  of  turf,   10-8 

Number  of  cubic  feet  of  stacked  turf  to  one  ton,    259  2 

A  second  quantity  of  the  same  kind  of  turf,  consisting  of  an  entire  clamp, 
weighing  12  tons,  0  cwt.  1  qr.  10  lbs.,  gave  the  following  data: — 

Total  number  of  kishcs,    126|  =  3030  cubic  feet. 

Average  weight  of  a  kish,    1  cwt.  3  qr.  17  lbs. 

Number  of  kishes  to  one  ton,       '  ...       ...  10*5 

Number  of  cubic  feet  of  stacked  turf  to  1  ton  252 

A  verage  good  Brown  Turf. 

This  turf  represented  the  kind  which  could  be  obtained  in  greatest 
abundance,  and  might  almost  be  considered  as  the  average  of  the  whole 
bog,  and  consequently  of  most  of  the  large  central  bogs. 

Number  of  kishes  weighed   2,651 

Maximum  weight  of  any  kish,  3  cwt  0  qr.  20  lbs. 

Minimum  weight  of  any  kish,  2    „    1  „  18  „ 

Average  weight  per  kish  of  the  entire  quantity,       ...    2   „    3  „    0  „ 

Number  of  kishes  to  one  ton  of  turf   7*27 

Number  of  cubic  feet  of  stacked  turf  to  one  ton       ...  174"48 

Dense  Brown  Turf. 

This  kind  of  turf  is  obtained  from  the  peat  found  at  considerable  depths 
in  the  bog,  and  is  perhaps  the  best  for  fuel  which  can  be  obtained  from  the 
deep  bogs  ou  the  plains,  but  would  perhaps  be  inferior  to  the  average 
mountain  turfs. 

Number  of  kishcs  weighed   1,695 

Maximum  weight  of  any  kish,   ...    4  cwt.  3  qr.  8  lbs. 

Minimum  weight  of  any  kish,  ...    ...    3   „    0  „   22  „ 

Average  weight  per  kish  of  the  entire  quantity,       ...    3   „    2„  17  „ 
Number  of  kishes  to  one  ton  of  turf   ...       ...       ...  5*47 

Number  of  cubic  feet  of  stacked  turf  to  one  ton       ...  131.28 

The  whole  of  this  turf  contained  perhaps  on  an  average  30  per  cent,  of 
water;  that  is  the  condition  in  which  turf  is  usually  stacked  before  winter. 

As  a  good  deal  of  valuable  information  upon  this  subject  must  be  in  the 
possession  of  many  of  the  readers  of  this  Journal,  which,  if  brought  together 
and  published,  would  undoubtedly  tend  to  the  use  of  turf  as  a  fuel  for 


Digitized  by  Google 


1855.]  On  the  Cost  of  Cutting  Turf  in  Ireland.  71 

manufacturing  purposes  in  many  districts  where  highpriced  coal  is  now 
employed,  or  where  the  price  of  fuel  would  impede  the  establishment  of 
factories,  we  subjoin  a  number  of  queries,  to  which  we  solicit  answers 
from  different  parts  of  the  country.  Should  we  receive  a  number  of  such 
answers,  we  shall  lay  an  epitome  of  them  before  our  readers.  Each  state- 
ment might  be  conveniently  made  in  the  following  form: — 

NAME  OF  BOO. 
COUNTY.  BARONY.  PARISH. 

1.  Average  depth. 

2.  Extent  in  acres,  (stating  whether  Irish,  Statute,  or  Cunningham.} 

3.  Weight  of  one  cubic  foot  of  flow  or  surface  peat,  as  cut  from  the  bog. 

4.  Dimensions  of  one  cubic  foot  of  flow  peat  after  it  has  been  sufficiently  air- 
dried  to  be  fit  for  fuel. 

6  Weight  when  so  dried. 

6.  Weight  of  one  cubic  foot  of  good  average  brown  peat  in  the  same  state. 

7.  Dimensions  of  one  cubic  foot  of  average  brown  peat  after  it  has  been  suffi- 
ciently air-dried  to  be  fit  for  fuel. 

8.  Weight  when  so  air-dried. 

9.  Weight  of  one  cubic  foot  of  good  black  peat  in  the  same  state. 

10.  Dimensions  of  one  cubic  foot  of  good  black  peat  when  sufficiently  air-dried 
to  be  fit  for  fuel. 

11.  Weight  when  so  dried. 

12.  Number  of  hours  required  by  a  man  to  cut  100  cubic  yards  of  bog  stuff. 

13.  Cost  in  labour  for  cutting  100  cubic  yards  of  bog  stuff. 

14.  Cost  for  wheeling. 

15.  Cost  for  footing  or  drying. 

16.  Cost  for  clamping. 

17.  Number  of  bricks  of  slane  turf,  and  dimensions  when  dry,  which  one  man 
can  cut,  on  an  average,  per  hour. 

18.  Standard  measure  employed  in  the  district,  and  its  dimensions. 

19.  Cost  of  cutting,  wheeling,  footing  or  drying,  and  clamping  this  quantity, 
stating  the  items  separately. 

20.  Weight  of  such  measure  of  surface  turf,  average  brown  turf,  and  good 
black  turf. 

21.  Average  price  at  which  a  ton  of  each  of  these  different  turfs  could  be 
delivered  at  the  bog. 

22.  Cost  of  carriage  for  each  kind  per  ton  per  mile. 

23.  Cost  of  making  a  standard  measure  of  hand  turf,  stating  amount  of  each 
item  of  expense. 

24.  Weight  of  a  standard  measure  of  hand  turf,  distinguishing  each  quality. 

25.  Average  price  at  which  a  ton  of  good  hand  turf  could  be  purchased  on 
the  bog. 

2G.  Cost  of  transporting  turf  per  cubic  yard  per  mile  on  the  Grand  and  Royal 
Canals,  Newry  Canal,  Lagan  Canal,  the  Barrow,  the  Shannon  above  Killaloe, 
the  Killaloe  Canal,  the  Suir,  the  Ulster  Canal,  &c. 

27.  If  any,  and  what  kind  of  manufacture  is  conducted  in  the  district,  in  which 
turf  is  used  as  fuel. 

28.  Estimated  cost  of  each  kind  of  turf  employed  per  ton  delivered  at  the 
factory,  stating  distance  from  the  bog  and  the  sum  allowed  for  carriage. 

29.  Quantity  of  turf  consumed  under  steam  cugine  boilers  per  horse- power 
per  hour. 

80.  Weight  of  turf  which  would  be  considered  equivalent  to  one  ton  of  New- 
castle or  other  coal,  stating  weight  of  a  given  measure  of  the  turf,  and  the  kind 
of  coal. 

31.  Relative  consumption  of  turf  and  coal  under  brewers'  and  distillers'  coppers 
and  stills,  stating  quality  of  turf,  cost  per  ton  at  the  factory,  and  the  kind  oi  coal 
with  which  compared,  and  its  estimated  cost  in  the  district. 
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In  order  to  arrive  at  a  trne  estimate  of  the  value  of  tarf  as  a  fuel,  it 
will  also  be  necessary  to  know  the  cost  at  which  coal  can  be  had  at  the 
different  seaports  of  Ireland,  and  the  cost  of  fuel  in  the  different  manu- 
facturing districts  of  England.  For  this  purpose  we  subjoin  the  following 
queries : — 

32.  Average  price  of  coal  at  Whitehaven,  Newcastle,  St  Helen's,  near  Liver- 
pool, (or  any  other  of  the  Lancashire  collieries,)  South  Wales  collieries. 

33.  Cost^jf  transport  from  each  colliery  to  sc:»port. 

34.  Cost  of  shipment  at  Liverpool  and  the  other  ]>orts,  including  dues. 

35.  Average  freight  per  ton  on  coals  from  Whitehave  n,  Newcastle,  Glasgow, 
(or  other  Scotch  j»orts.)  Liverpool,  Swansea,  or  other  Welsh  ports,  to  the  follow- 
ing Irish  ports :— Belfast,  Cork,  Droghcda,  Duhlin,  Galway,  Limerick,  London- 
derry, Ncwrv,  Sligo,  Tralcc,  Water  ord,  Wexford,  aud  Yon^hal. 

3G.  Port  dues  aud  charges  of  landing,  &c.t  in  each  of  these  ports. 

37.  Average  cost  of  coals  suited  for  manufacturers  in  Bristol,  Birmingham, 
Leeds,  Manchester,  Bradford,  l'reston,  Nottingham,  Warrington,  &e. 

38.  Cost  of  coals  on  hoard  ship  in  Loudon,  stating  kind  of  coal. 

39.  Relative  cost  of  coals  to  a  manufacturer  on  the  banks  of  the  Thames,  and 
to  one  situate  two  to  three  miles  from  it,  distinguishing  those  having  the  facilities 
of  water  carriage. 

Although  the  answers  to  many  of  the  above  queries  would  vary  accord- 
ing as  freights  ruled,  or  the  value  of  labour  rose  or  fell,  and  could,  in  any 
case,  be  only  approximative,  still  much  relative  information  might  be  gained 
could  satisfactory  answers  be  obtained  to  the  whole  of  them.  Much  may 
be  written  about  the  value  of  turf  as  a  fuel,  and  many  complaints  made 
that  it  is  not  brought  more  into  use  in  this  country,  but  until  a  body  of 
information  shall  be  collected,  such  as  would  be  afforded  by  complete 
answers  to  the  preceding  queries,  few  persons  will  be  inclined  to  employ 
turf  on  a  large  scale,  notwithstanding  the  absurd  statements  which  are 
sometimes  put  forward  in  England  about  the  fabulous  results  which  might 
be,  but,  strange  to  say,  are  never,  obtained  by  some  uew  process  for  spinning 
or  squeeziug  the  water  out  of  a  whole  peat  bog. 


Art.  III. — Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
Cliemical  Manufactures,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  Arts. 

INVENTIONS  AND  IMPROVEMENTS  IN  MACHINERY  AND  PROCESSES  EMPLOYED  IN  THE 
PREPARATION  OF  FLAX  AND  OTHER  FIDUK8,  AND  IN  TEXTILE  MANUFACTURES. 

SERlcicrLTtTRE. —  TltellomhyxCtfnthia,  a  specie*  of  Silkworm  which  liven  upon  the 
common  Castor  Oil  Tree. — It  has  l»een  known  tor  a  long  time  that  the  mullterry  silk- 
worm is  not  the  only  species  of  silkworm  bred  hy  the  peasants  of  India  for  the  purpose 
of  obtaining  a  textile  material,  aud  that  among  these  species,  the  products  of  which 
are  scarcely  known  in  Europe,  there  is  one  especially  which  is  the  object  of  an  im- 
portant industry  ;  namely,  the  arrindy  arria  of  the  Hindoos,  or  the  bombyx  cynthia 
of  entomologists.  The  caterpillar  of  this  species  lives  upon  the  common  castor 
oil  tree,  and  the  silk  which  it  yields,  although  less  l>eautiful  than  that  of  the  bombyx 
mori,  is  very  useful  because  of  its  remarkable  solidity.  It  appears  that  in  many 
parts  of  India  it  serves  to  produce  the  daily  clothing  of  the  poorer  class  during  the 
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whole  year,  and  of  all  classes  daring  the  cold  season.  According  to  Dr.  Roxburg, 
one  of  the  first  authors  who  has  made  us  acquainted  with  it,  it  is  weak  and  coarse 
in  appearance,  but  of  an  incredible  durability.  He  says  that  the  life  of  a  single 
person  is  rarely  sufficient  to  wear  out  a  garment  of  this  kind,  so  that  the  same 
article  often  passes  from  mother  to  daughter. 

The  arrinthj  is  chiefly  reared  within  doors  in  India,  and  its  growth  is  so  rapid,  and 
the  generations  succeed  one  another  within  such  short  spaces,  that  ordinarily  6  or 
7  broods,  and  even  12,  of  spun  silk  may  be  sometimes  obtained  in  a  year.  The  palma 
christi,  or  castor  oil  plant,  upon  the  leaves  of  which  it  feeds,  is  easily  cultivated  in 
India,  and  even  in  France.  The  rapidity  with  which  the  eggs  are  hatched,  and 
the  metamorphoses  of  the  insect  effected',  have  hitherto  opposed  great  difficulties 
to  its  introduction  into  Europe.  Through  the  exertions,  however,  of  Sir  William 
Reid,  Governor  of  Malta,  ami  Mr.  Faddington,  some  have  l>ccn  reared  in  that 
island,  and  thence  propagated  in  some  parts  of  Italy,  chietlv  through  the  zeal  of 
the  Abbe  Barufti,  Rector  of  the  University  of  Turin,  and  M.  Ik  rgonxi.  From  the 
latter  country  some  eggs  were  sent  by  Professor  Snvi,  of  Pisa,  to  M.  Decaisnc,  of 
Paris,  who  gave  them  to  his  colleague,  M.  Milne  Edwards,  who  has  succeeded  in 
producing  cocoons.  The  cg«9  of  this  first  French  brood  of  the  bombyx  cynthia, 
were  sent  to  different  sericicultivators  and  entomologists  in  various  parts  of  F'rance, 
and  also  to  Algiers. 

M.  Hardy,  Director  of  the  Central  Nursery  of  Algiers,  has  reported  upon  the 
results  obtained  with  those  sent  to  Algiers,  and  then  sums  up  the  advantages 
which  thus  sjiecics  of  silkworm  offers  for  Algiers : 

1.  In  its  food  consisting  in  the  leaves  of  a  plant  which  grows  with  the  greatest 
facility  in  Algiers,  and  which  gives  abundance  of  leaves,  thereby  affording  a  consider- 
able moss  of  food  in  one  season  for  new  animals.  In  this  respect  the  breeding  of 
this  species  may  be  considered  as  a  speciality  for  Algiers. 

2.  In  the  property  which  its  eggs  have  of  being  hatched  almost  immediately  after 
being  laid,  and  of  thus  permitting  a  permanent  education  to  be  made. 

3.  And  in  the  fact  also  pointed  out  by  M.  Dumcril,  that  owing  to  the  construc- 
tion of  the  cocoons,  they  arc  of  equal  value  after  the  butterfly  has  escaped  as  before, 
and  that  therefore  the  cocoons  need  not  Ik*  exposed  to  a  high  heat  in  order  to  dry 
the  chrysalis,  and  prevent  it  from  completing  its  metamorphosis,  and  thus  injuring 
the  silk,  as  in  the  ease  of  the  mullwrrv  silkworm. 

In  the  cocoons  of  the  bombyx  cynthia  the  filaments  of  silk  are  glued  together, 
so  as  to  constitute  a  sort  of  fabric,  with  a  species  of  gum,  which  the  ordinary 
processes  of  reeling  cannot  sufficiently  soften  or  dissolve.  Owing  to  this  the  silk 
of  this  species  is  usually  obtained  in  India  as  floss  or  bourre,  and  is  carded  and 
spun  somewhat  like  cotton ;  but  the  fabric  termed  in  Bengal,  corah,  shows  that  it 
can  also  be  reeled  and  made  to  yield  organzinc  and  trame,  or  shute.  M.  Guerin- 
Mcneville  has  made  some  experiments  with  this  object  by  means  of  the  new 
apparatus  of  MM.  A  lean  and  Limet,  for  preparing  the  cocoons  and  reeling  the  silkt 
of  which  we  gave  a  notice  at  page  213,  \  ol  I.  of  this  Journal.  He  has  found  that 
by  using  alkaline  solutions,  and  a  sufficiently  long  continued  ebullition,  the  gum 
can  be  softened  or  dissolved,  and  that  the  filaments  can  then  1m>  reeled  oft' in  the 
ordinary  way  as  a  continuous  thread.  He  further  observes,  that  the  process  of 
Alcan  ami  Limet  is  the  only  one  which  permits  of  the  silk  being  obtained  from 
this  species  as  a  continuous  filament.  The  silk  thus  obtained  has  a  brilliant  satiny 
lustre,  and  a  remarkable  tenuity. 

M.  Guerin-Menevillc  made  an  observation  relative  to  the  emplovmcnt  of  the 
process  of  Messrs.  Alcan  and  Limet,  which  is  of  the  utmost  importance.  It  appears 
that  in  China  there  is  a  species  of  wild  silkworm  which  feeds  upon  the  leaves  of 
the  oak,  and  produces  coarse  cocoons.  By  means  of  the  process  alluded  to,  a 
reeled  silk  was  obtained  from  them,  which,  aside  the  colour,  rivalled  in  beauty  and 
regularity  of  filament  our  ordinary  silks.  There  can  be  no  doubt  that  a  wide  field 
remains  open  in  the  silk  trade  of  these  countries,  by  importing  the  cocoons  them- 
selves from  China  and  India,  and  applying  the  best  and  newest  methods  of  lilature 
practised  in  France,  to  the  preparation  of  the  raw  silk.  For  as  M.  G.  Menevillc 
observes,  a  comparison  of  the  raw  silk,  which  can  be  prepared  in  China  and  India 
from  the  cocoons  of  other  species  than  the  mulberry  silkworm,  with  what  can  be 
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prepared  from  the  same  cocoons  in  Europe,  shows  the  immense  superiority  of  our 
methods  of  filature. 

Chadwick"*  Machine  for  Reeling  Silk  from  the  Cocoons. — That  the  idea  of  im- 
porting the  cocoons  themselves  instead  of  the  raw  silk  has  already  begun  to  be 
entertained  by  the  silk  manufacturers  of  England,  is  proved  by  the  fact  of  a  patent 
having  been  already  taken  out  there  for  a  machine  for  reeling  the  silk  from  the 
cocoons.  This  machine,  invented  by  Mr.  John  Chadwick,  a  silk  manufacturer  of 
Manchester,  descril>ed  in  a  recent  number  of  the  Artuan,  and  which  we  believe  is 
in  actual  operation,  is  incontestably  inferior  to  the  one  of  Alcan  and  Limet,  which 
is  equally  applicable  to  the  cocoons  of  any  species  of  silkworm.  Mr.  Chad  wick's 
machine  possesses  some  advantages,  which  if  added  to  the  French  one,  would 
render  it  so  perfect  as  to  solve  at  once  the  practicability  of  importing  cocoons  on  a 
great  scale. 

Mr.  Chadwick 's  machine  "  consists  of  an  iron  framework  about  four  feet  wide, 
four  feet  high,  and  four  yards  lung.  On  each  side  there  is  a  row  ot  30  bobbins 
arranged  vertically,  about  18  inches  from  the  floor.  They  are  furnished  with 
ordinary  flyers  for* encircling  them  with  the  thread  as  it  is  produced  ;  and  to  each 
of  the  sixty  bobbins  there  is  a  motion  by  which  each  can  be  thrown  out  of  gear, 
independently  of  the  other.  Over  the  bobbins  there  are  on  either  side  30  copper 
troughs  or  basins,  containing  water  at  a  temperature  of  about  120  degrees.  In 
each  of  these  troughs  float  six  cocoons,  and  the  silk  from  these  3(10  cocoons  is 
drawn  by  very  simple  means.  The  continuous  filament  doc*  not  lie  in  circles  upou 
the  cocoon,  but  describes  a  form  very  similar  to  the  figure  8  placed  on  the  surface 
in  a  longitudinal  direction,  thus  <x>.  As  the  filament  is  drawn  off,  the  cocoons 
have  a  slight  oscillatory  motion  in  the  water ;  and  to  keep  them  from  entangling 
one  another,  the  basins  are  provided  with  brass  wires  of  proper  shape,  a  little  above 
the  surface  of  the  water.  Nearly  a  foot  above  each  basin  there  projects  a  wire 
about  three  inches  long,  covered' with  some  soft  woollen  or  other  substance,  and 
over  this  material  each  set  of  six  filaments  are  drawn,  the  effect  being  to  cleanse 
them  from  superfluous  moisture,  and  from  any  impurities  which  may  adhere  to  the 
slender  thread.  To  effect  this  object,  the  throwster  (in  a  second  stage)  resorts  to 
a  special  winding,  the  thread  being  drawn  through  a  groove.  Since,  however,  it 
is  then  in  a  drv  state,  the  slight  impurities  are  not  likely  to  be  so  easily  removed 
from  the  fragile  filament  as  when  it  is  moist.  After  descending  from  the  cleansing 
part,  the  six  filaments  pass  through  a  small  curve  made  of  glass,  and  are  received 
by  the  flyers  and  spun  upon  the  revolving  bobbins.  Ky  this  treatment  the  winding 
into  hanks,  as  performed  by  the  silk  growers  abroad,  the  winding  on  bobbins  from 
the  hank,  and  also  the  cleansing  process,  as  heretofore  performed  in  England  by 
the  throwster,  are  entirely  dispensed  with  ;  a  perfect  thread  of  silk  twisted  or  spun 
being  furnished  at  one  operation,  so  that  if  the  silk  be  intended  for  organzinc  or 
warp,  it  only  requires  the  further  process  of  doubling  and  throwing;  but  if  for 
trame  silk,  oue  process  is  sulheicut,  as  thread  can  be  easily  varied  in  thickness,  by 
simply  increasing  or  decreasing  the  number  of  cocoons  placed  in  the  basin." 

"One  young  girl  can  easily  superintend  30  troughs,  and  a  continuous  thread  can 
be  produced  to  fill  a  bobbin,  free  from  knots  or  piccings ;  for  as  auy  single  filament 
breaks,  the  new  end  has  simply  to  be  placed  in  contact  with  the  other  five,  and 
becomes  one  with  the  thread  ;  and  as  the  cocoons  end  at  different  places,  the  whole 
is  produced  in  the  same  number  of  fibres  A  bobbin  of  China  silk  was  inspected 
of  double  the  fineness  of  any  China  silk  imported,  equal  to  the  finest  French 
thrown  silk,  and  calculated  to  be  worth  more  by  8s.  or  10s.  per  pound  than  the 
same  kind  of  silk  would  have  been  if  reeled  from  the  cocoons  in  China." 

Previous  to  reeling  the  cocoons  undergo  a  certain  preparation  :  "  They  arc  placed 
for  a  few  minutes  in  a  solution  of  soap  and  hot  water.  By  means  of  a  perforated 
ladle  they  are  then  removed  to  an  adjoining  trough  of  warm  water,  and  here  with 
surprising  facility,  the  principal  end  of  the  silk  on  each  cocoon  is  found  by  the  hand 
of  the  girl  who  discharges  that  duty.  The  water  detaches  the  end,  and  she  catches 
it  from  the  floating  surface,  sometimes  taking  up  half  a  dozen  such  ends  of  silk  at 
a  time.  A  little  is  drawn  off,  and  then  these  cocoons  are  placed  in  a  basin,  the 
ends  hanging  over  the  side.  The  two  girls  who  superintend  the  reeling,  fetch  them 
as  they  may  be  required,  and  place  them  in  a  trough  at  the  end  of  the  reeling 
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frame,  from  which  they  remove  them  to  the  respective  basins,  to  substitute  the 
cocoons  as  they  become  exhausted  of  silk  The  apparatus  strips  the  silk  very  per- 
fectly, in  fact,  down  to  the  thin  covering  which  encloses  the  chrysalis.  It  is  stated 
that  four  pounds  weight  of  cocoons  abroad  or  in  France  (where  reeling  has  been 
performed  for  a  few  years  with  an  instrument  nearly  the  size  of  this  for  two  sets  of 
cocoons)  will  produce  one  pound  of  silk,  but  that  by  this  process  more  than  one 
pound  weight  is  obtained.  A  new  channel  in  the  business  will  require  to  be  opened— 
that  of  importiug  the  cocoons.  These  have  never  been  supplied,  because  they  have 
never  been  demanded ;  but  we  suppose  they  would  follow  the  usual  law  in  this 
respect  which  rules  other  merchandize,  and  find  their  way  to  a  good  market." 

It  is  further  stated,  that  the  silk  made  by  this  machine  is  of  twice  the  fineness  of 
the  China  silk  which  is  usually  imported,  and  that  there  is  less  refuse  than  by  the 
hand  process,  or  l»y  another  apparatus  which  has  been  in  use  for  two  years  in 
Franee,  meaning,  we  suppose,  that  of  Messrs.  Alcan  and  Litnet.  If  this  be  the 
apparatus  meant,  we  certainly  doubt  the  correctness  of  the  statement,  as  will  every 
one  who  compares  the  piocesses.  Mr.  Chadwick,  it  appears,  claims  the  entire 
ground  of  reeling  the  silk  direct  from  the  cocoons;  he  miyht  as  well  have  at  once 
claimed  the  discovery  of  silk.  The  error  of  claiming  too  much  in  a  patent  is  a 
mistake,  and  we  arc  much  surprised  that  the  author  of  a  really  genuine  improve- 
ment like  that  of  Mr.  Chadwick,  should  commit  such  an  error. 

Cotton  Heckler — A  new  machine  has  been  introduced  by  J.  W.  Crenshaw,  of 
the  Bluff  City  mills,  Memphis,  Tennesee,  for  preparing  and  cleaning  cotton  from 
the  bale  preparatory  to  carding,  which,  he  states,  requires  less  power  than  winnowers, 
breaks  the  staple  less,  and  cleans  far  better.  It  consists  of  a  number  of  saws  10 
inches  in  diameter,  each  placed  $  of  an  inch  apart,  which  run  1,000  revolutions  per 
minute.  A  brush  wheel  located  nearly  on  the  top  of  the  saws  making  l,f>00 
revolutions  per  minute,  removes  the  cleaned  cotton  and  blows  it  to  any  part 
desired  like  a  cotton  gin.  The  saws  receive  the  cotton  from  fluted  rollers — the 
cotton  being  fed  in  on  an  endless  apron.  The  process  is  that  of  ginning  the  bale 
cotton  instead  of  employing  the  machine  now  used  for  preparing  bale  cotton  in 
factories,  and  which  is  vulgarly  named  a  u  deviL*' — Scientific  American. 


JOURNAL  OF  SOCIAL  PROGRESS. 


Art.  L — On  the  Industkial  Institutions  of  Belgium.   No.  I. — On  the 
Ecoles  cTApprentisage  (Apprenticeship  Schools). 

HISTORICAL  INTRODUCTION. 

44  Among  the  nations  who  at  the  present  moment  dispute  the  palm  of  K 
pre-eminence  in  commerce,  in  civilization,  and  in  the  arts,"  says  M.  Bria* 
voinne,  with  great  truth,  in  his  valuable  work  on  the  Industry  of  Bel- 
gium,* of  which  we  shall  make  large  nse  in  the  present  paper,  "  there 
are  few  as  to  which  ancient  history  gives  us  more  abundant  infor- 
mation than  that  of  the  Belgians.  There  is  none  which  more  forcibly 
inspires  us  with  a  seutiment  of  the  respect  which  we  owe  to  past  ages. 

*  De  l'lndustrie  eu  Belgique :  Causes  dc  decadence  et  de  prosperite :  sa  situation 
actuelle.    Par.  M.  N.  Bbiavoinxk.    Bruxellca:  1*39. 
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Place  yourself  in  the  midst  of  this  flourishing  country;  look  into  the  past; 
how  far  back  soever  your  eye  can  reach,  you  may  be  certain  of  meeting 
traces  of  active  and  able  Industry.  Again  and  again  in  its  alternative 
progress,  from  North  to  South  and  from  South  to  North,  a  great  current 
of  mankind  has  altered  and  renewed  the  races  which  have  occupied  these 
countries.  The  Celts,  the  Germans,  the  Romans,  the  Franks,  the  Saxons, 
settled  there;  the  spirit  of  the  country  has  remained  the  same;  it  has  bent 
itself  unceasingly  to  Labour;  it  has  almost  always  sought  its  glory  in 
conquering  a  rebellious  climate  and  soil." 

The  history  of  such  a  uatiou  should  afford  pregnant  examples  to  every 
people  who  possess  the  faculty  or  the  opportunities  of  industrial  exertion ; 
and  in  selecting  for  the  subject  of  the  present  papers  a  few  of  its  numerous 
practical  institutions  to  hold  up  to  the  imitation  of  our  own  countrymen, 
we  gladly  take  the  opportunity  of  recommending  for  their  study  the  whole 
story  of  the  gradual  rise  and  eventual  success  of  industrial  cnterprize  in 
Belgium,  victorious  as  it  has  been  in  the  end  over  difficulties  and  impedi- 
ments almost  identical  with  those  which  have  proved  up  to  the  present 
time  too  much  for  less  fortunate  Ireland.  It  liecds  but  little  acutcness 
to  recognize  the  same  social  and  political  misfortunes  in  the  Belgium  of 
the  16th  and  17th  centuries,  and  the  Ireland  of  the  18th  and  lyth,  and 
it  needs  no  magic  of  philosophy  to  conclude  that  the  only  remedy  must 
also  be  the  same.  For  our  present  pur|>osc,  however,  it  is  but  necessary 
to  recall  to  the  recollection  of  our  readers  some  of  the  more  remarkable 
events  of  Belgian  history  immediately  affecting  the  progress  of  its  manu- 
facturing Industry,  and  out  of  which  the  principles  of  its  industrial 
institutions  took  their  rise:  and  this  we  must  attempt  to  do  in  the 
shortest  possible  space.  The  most  complete  information  upon  the 
subject,  both  in  a  practical  and  a  philosophical  point  of  view,  may, 
however,  be  obtained  by  consulting  the  works  (all  of  them  easily  enough 
accessible)  referred  to  in  that  above  quoted. 

The  dawn  of  Belgian  industry  may  be  perceived  in  the  pages  of  Julius 
Csesar  himself.  Above  half  a  century  B.C.,  Caesar  found  the  Belgian 
provinces  occupied  by  a  population  partly  indeed  nomadic  in  its  habits,  but 
almost  in  every  direction  presenting  particular  examples  of  a  stationary 
and  regularly  constituted  society,  where  in  favourable  localities  men  assem- 
bled and  settled  under  regular  chiefs,  and  iu  obedience  to  regular  laws,  for 
the  exercise  of  the  useful  arts.  Even  at  this  time  these  populations  ap|>car 
to  have  possessed  arms,  clothes,  and  carriages,  superior  in  workmanship, 
in  design,  and  in  ornament,  and  proving  the  existence  of  many  trades  (and 
several  of  these  devoted  to  the  production  of  mere  luxuries),  in  the  exercise 
of  which  they  had  already  made  themselves  remarkable,  even  before  their 
contact  with  Roman  civilization.  After  the  conquest,  and  throughout  all 
tho  period  of  the  government  of  these  countries  by  the  Romans,  mauy 
public  improvements  were  contiuually  effected,  by  the  construction  of  public 
buildings,  magazines,  aqueducts,  baths,  canals,  aud  water  works;  and  the 
Roman  emperors  constantly  encouraged  the  industrial  arts  among  a  people 
so  much  disposed  to  the  peaceful  exercise  of  them,  by  making  industry 
aud  commerce  the  road  to  special  rewards,  public  honours,  decorations, 
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and  privileges.  So  soon  as  within  three  quarters  of  a  century  A.C.  the 
Belgian  provinces  had  thus  become  "powerful"  and  "rich,"  according  to 
the  testimony  of  Tacitus. 

When  the  Roman  power  succumbed  to  the  continual  attacks,  first  of  the 
Franks  and  then  of  the  other  tribes  which  poured  across  the  frontiers  of 
the  western  portion  of  the  empire  from  the  centre  of  Europe,  the  Belgians 
did  not  receive  and  were  not  treated  by  the  iuvaders  altogether  as  enemies, 
for  the  remembrance  of  their  ancient  affinity  in  race  was  not  obliterated: 
the  progress,  therefore,  of  mutual  civilization  was  not  materially  checked 
during  a  period  of  transition  much  less  violent  than  it  is  generally  supposed 
to  have  been ;  and  in  some  of  the  sepulchral  monuments,  not  yet  lost,  of  the 
age  immediately  succeeding,  remarkable  proofs  of  skill  in  manufacture  still 
exist.  The  saliquc  laws  of  the  Franks  contain  evidence  of  the  existence 
of  regular  trades,  (the  iron  worker,  the  gold  worker,  and  all  the  other 
ordinary  trades,)  as  well  as  of  that  of  water-mills,  and  other  civilized 
appliances;  and  it  would  seem,  indeed,  that  the  mechanical  arts  ever 
received  the  greatest  encouragement  from  the  Frankish  kings,  a  material 
circumstance  when  it  is  remembered  that,  during  the  earlier  ages  of  the 
Frankish  or  French  monarchy,  its  seat  was  in  the  country  of  Belgium  (at 
Tournay).  Again,  the  ecclesiastical  establishments,  which  l>ecamo  numerous 
in  Belgium  from  the  earliest  period  of  Christianity  in  the  north  of  Europe, 
materially  assisted  in  giving  an  impulse  in  the  same  direction.  Attracted 
by  the  great  richness  of  the  soil,  religious  communities  settled  in  many 
parts  of  fertile  Flanders,  and  it  was  around  their  settlements,  or  under 
their  immediate  influence  (an  influence  which,  be  it  remarked,  constantly 
encouraged  the  ornamental  arts,  and  by  direct  teaching  as  well  as  by 
patronage),  that  some  of  the  chief  cities,  such  as  Ghent,  Mens,  Brussels, 
and  Liege,  grew  into  existence. 

The  paternal  government  of  Charlemagne,  the  greatest  miud  of  the 
middle  ages — Charlemagne  himself  a  Belgian — gave  new  protection  and 
development  to  the  arts  of  peace,  after  he  had  succeeded  in  restoring  the 
royal  power,  which  had  been  set  at  naught  during  the  age  preceding  his 
by  the  turbulence  and  lawlessness  of  the  petty  chiefs  of  the  country. 
Charlemagne  not  only  encouraged  agriculture,  but  he  extended  the  commerce 
of  Belgium ;  he  introduced  into  Flanders  colonies  of  better  educated  in- 
dustrial people  from  other  nations;  and  he  established  a  system  of  wise 
laws  for  the  restriction  of  arbitrary  taxation,  and  the  encouragement  of 
trade.  Accordingly,  at  the  beginning  of  the  l)th  century,  the  country 
began  to  show  general  signs  of  commercial  and  industrial  activity,  and  among 
other  things  in  the  growth  of  many  new  cities  and  towns  which  sprang  into 
existence  in  consequence  of  the  impetus  given  by  the  institutions  of  the 
ablest  of  the  mediaeval  princes.  In  the  following  age  (in  the  reign  and 
under  the  protecting  conduct  of  Baudouin  III.,  one  of  the  most  remarkable 
civilizers  of  his  epoch),  Belgium  devoted  itself  to  industrial  exertion,  almost 
alone  among  the  nations  of  Europe,  all  the  rest  of  whom  were  at  this  time 
too  constantly  plunged  in  wars  and  distracted  by  the  ambitious  rule  of  rival 
leaders,  equally  brutal  and  absolute,  to  cultivate  the  peaceful  arts  of 
civilization. 


Digitized  by  Google 


78  Journal  of  Social  Pi  ogress.  QFeb. 

The  consequence  of  these  habits  of  commercial  enterprise,  becomes 
especially  manifest  during  the  Crusades  (1095  to  1300),  in  which  Belgian 
leaders  (like  Godefroid  and  Baudouio)  became  kings  of  Jerusalem,  and 
even  Emperors  of  Constantinople.    Accustomed  to  trading  excursions,  the 
Belgian  expeditions  generally  proceeded  to  the  Holy  Land  in  Belgian  ships, 
making  the  voyage  round  the  coasts  of  France  and  Spain,  and  throngh  the 
straits  of  Gibraltar;  whilo  their  more  powerful,  but  less  civilized  neighbours 
of  Germany  and  France,  found  it  necessary  to  march  by  land  to  the 
Mediterranean,  and  to  embark  in  vessels  hired  from  Venice  or  Genoa. 
The  wealth  of  the  country  in  these  times  is  recorded  in  connection  with  the 
splendid  but  solid  equipment  of  their  armies  in  the  east,  which  were  besides 
more  numerous,  and  more  frequeut  in  proportion,  than  those  of  any  other 
of  the  Crusaders.    And  during  these  same  centuries,  Belgium  was  no  less 
remarkable  for  expeditions  of  a  more  peaceable  character.    Bremen,  West- 
phalia, Saxony,  the  Schwartzenbnrg,  Brandeuburg,  Prussia,  Pomerania, 
successively  sought  the  aid  of  Belgian  skill  in  the  construction  of  dykes,  in 
the  improvement  of  the  land,  aud  in  the  introduction  of  manufactures.  At 
this  time  the  rest  of  Europe,  more  exhausted  of  its  resources,  because  less 
industrious  and  less  provideut,  stood  in  need  of  supplies  of  corn,  flax,  wool, 
linen,  cloth,  and  many  other  objects  of  the  most  necessary  kind.  Belgium 
seized  upon  the  opportunity  to  extend  its  trade,  and  its  commerce  became 
extensive  in  Germany,  in  Eoglaud,  and  even  as  far  as  Portugal  itself. 
About  the  same  time  too,  it  set  the  example  to  the  rest  of  Europe,  of 
organizing  a  regular  trade  with  the  Arabs,  and  introducing  the  products  of 
Asia  into  the  Western  markets.    The  jealousy  and  intrigues  of  England 
and  other  neighbouring  countries  were  in  these  days  easily  vanquished, 
because  the  power  of  the  people  was  undivided,  and  ready  to  be  exercised 
at  all  times,  for  the  force  of  public  opinion  was  strong,  and  the  national 
confidence  unbounded.    The  merchants  of  Belgium,  indeed,  even  in  these 
feudal  times,  enjoyed,  we  are  told,  all  the  social  rauk  really  due  to  citizens 
so  useful.    No  office  in  the  state  was  above  their  reach,  and  their  sons 
sought  for  no  "  patents  of  nobility,"  and  did  not  disdain  to  follow  quietly 
the  occupation  of  their  ancestors. 

The  great  fault  of  a  too  exclusively  commercial  system,  however,  soon 
produced  its  effect:  that  selfishness  which  is  inseparable  from  the  too  ardent 
pursuit  of  mere  gain,  entered  into  the  hearts  of  this  merchant  people,  aud 
province  eagerly  rivalled  province,  and  city,  city,  till  at  last  they  forgot 
their  allegiance  to  the  principles  of  a  common  nationality,  and  contended 
against  each  other  with  a  bitterness  of  ignorant  fury  which  soon  sapped  to 
its  foundation  the  strength  of  the  whole  nation,  and  prepared  for  the  too 
rapid  decline  of  its  prosperity  and  power.  The  ruin  of  the  once  powerful 
cities  of  Ypres,  Lou  vain,  Ghent,  and  Bruges,  (in  the  13th  century  boasting 
of  populations  from  150,000  to  200,000  souls  each,)  may  be  traced  to  this 
cause ;  their  contentions,  of  course,  fostered  and  assisted  by  the  countenance 
and  arms  of  neighbouring  rivals  interested  in  the  destruction  of  the  Belgian 
commercial  supremacy.  The  age  of  the  Arteveldes  followed — the  Arteveldes, 
whose  ambition  the  national  writers  of  Belgium  bitterly  accuse  of  a  priu* 
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cipal  share  in  their  country's  ruin,  and  in  nothing  more  bitterly  than  in 
their  intrigues  with  England,  which  was  bat  too  glad  to  take  a  gratuitous 
part  in  the  work  of  disorganization,  and  to  which  this  family  endeavoured 
to  hand  over  even  all  Flanders  itself,  as  the  price  of  political  friendship. 
Amidst  such  troubles  the  bestartizans  of  Belgium  and  Flanders  took  refuge 
in  other  countries,  to  pursue  their  trades  in  peace,  and  England,  Franco, 
and  Germany,  profited  during  several  generations  by  their  constant  emi- 
grations from  a  too  troubled  home. 

In  the  16th  century,  however,  the  rule  of  the  great  Emperor  Charles  V., 
himself  a  native  of  Ghent  (born  there  24th  Fcbmary,  1500),  brought  better 
order  into  the  distracted  affairs  of  Belgium.  He  repressed  with  a  strong  hand 
the  turbulence  of  the  great  cities,  and  did  not  hesitate  to  lean  very  severely 
even  upon  his  native  Ghent.  He  sought  to  inspire  the  whole  people  with 
a  truer  sentiment  of  its  unity,  and  thus  to  harmonize  the  various  provinces 
and  cities  of  Belgium  into  one  powerful  and  compact  nation ;  and  he  would 
have  made  it  a  great  nation  of  itself,  if  his  wars  with  France,  in  other 
interests  than  those  of  Belgium,  had  not  hindered  the  roost  natural 
development  of  Belgian  commerce,  and  his  consequent  fear  of  the  hostility 
of  England  had  not  prevented  his  taking  energetic  measures  against  the 
most  constant  and  dangerous  enemies  of  Belgian  prosperity.  Charles  V., 
however,  took  many  energetic  measures  for  the  encouragement  of  Belgian 
industry,  commerce,  and  manufacturing  and  agricultural  industry,  and  he 
paid  especial  attention  to  its  shipping  interests,  not  only  by  the  construction 
of  vessels,  but  by  the  protection  and  extension  of  its  fisheries,  which  he 
rightly  described  as  "  so  important  a  branch  of  the  revenues  of  Flanders." 
His  successful  exertions  to  centralize  the  power,  by  centralizing  the  in- 
stitutions of  these  provinces,  by  adding  to  the  strength  of  the  whole  gave 
greater  force  and  consistence  to  those  measures,  and  he  left  Belgium  in  a 
state  so  much  more  advanced  than  when  he  succeeded  to  its  government, 
that  he  has  been  justly  considered  a  benefactor  to  his  country. 

The  industrial  history  of  Belgium,  then,  presents  on  the  whole,  and 
notwithstanding  many  troubles,  a  satisfactory  picture  of  progress  from  the 
1 1th  to  the  16th  century.  From  before  the  era  of  the  first  Crusades  the 
Belgians  had  not  only  distinguished  themselves  in  wealth  aud  commercial 
prosperity,  but  they  had  led  the  march  of  improvement  in  western  Europe, 
by  supplying  the  neighbouring  nations  with  intelligence  in  the  persons  of 
skilled  artizans,  as  well  as  with  superior  productions  of  inventions  and 
manufacture.  The  coal  works  in  the  country  round  Liege  date  from  1 198 
to  1213.  Mariue  assurances  were  established  in  Brussels  in  1311.  The 
trade  in  barrelled  herrings  was  set  on  foot  by  Kien  of  Ostende  in  the  early 
years  of  the  15th  century.  Painting  on  glass  is  believed  to  have  been 
discovered  in  Belgium  about  the  same  time.  Oil  painting  was  used  by 
John  Van  Eyck  (a  native  of  Maseick)  in  1410.  Printing,  which  in  a  rude 
state  had  already  been  successfully  attempted  in  Antwerp  in  the  14th 
century,  was  practised  with  moveable  types  in  Alost,  Louvain,  Antwerp, 
Bruges,  and  Brussels,  so  early  as  from  1473  to  1476.  It  was  Beham  of 
Bruges,  who  in  1449,  (long  before  Columbus,)  discovered  the  Azores;  and 
the  great  geographers  of  the  16th  century,  Ortelius  and  Mercator,  were 
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Belgians.  So  great  was  the  activity  of  this  people  in  every  department 
even  in  these  troubled  times. 

The  commercial  institutions  of  Belgium  necessarily  grew  up  rapidly  in 
the  midst  of  so  much  commercial  activity.  The  organization  of  trades  in 
regular  corporations,  existed  in  the  12th  and  13th  centuries,  and  reached 
its  full  development  in  the  14th.  This  organization  appeared  to  have  been 
preceded  by  (and  was  perhaps  an  adaptation  of)  the  schools  or  colleges  of 
arts  and  trades  established  by  the  liomans,  of  which  records  exist  at  Lyons  and 
other  places  throughout  ltomnn  Gaul.  During  the  time  of  the  Crusades,  the 
cities  and  towns  formed  themselves  into  Communes;  and  Belgium  was  the  first 
to  establish  its  Guilds,  or  armed  confraternities  of  artizaus,  banded  and 
exercised  for  the  purpose  of  being  able  to  protect  themselves,  and  to  defend 
their  cities  against  the  oppression  of  the  feudal  chiefs  and  the  robberies  of 
the  so-called  nobles.  These  institutions  became  many  of  them  useless, 
and  even  injurious,  in  process  of  time,  as  abuses  crept  into  the  working  of 
them;  but  while  we  approve  of  the  spirit  which  swept  them  utterly  away 
during  the  revolutionary  times  of  sixty  years  since,  let  us  recognise  in  them 
also  a  certaiu  fitness  for  the  circumstances  in  which  and  for  which  they 
were  origiually  devised,  and  admit  that -they  contributed  materially  to  that 
early  prosperity,  the  recollection  of  which  has  been  so  potent  as  to  raise 
Belgium  again  in  our  own  day  to  the  rank  of  a  nation.  "  One  other  trait, 
too,"  says  M.  Briavoinno,  in  the  work  before  quoted,  "  characterises  the 
Belgians  under  the  Dukes  of  Burgundy  and  Charles  V. ;  they  constituted 
a  society  at  once  Catholic  ami  Industrious.  Certaiu  writers,  nevertheless, 
witnesses  of  the  progress  which  one  or  two  European  nations  then  made  in 
riches  and  industry  at  the  same  moment  that  they  adopted  the  principles 
of  the  4  Reformation,'  have  expressed  a  general  opinion  that  the  Protestant 
religion  is  more  favourable  to  industry  than  the  Catholic  The  example  of 
the  Belgian  people  proves  this  conclusion  to  be  somewhat  too  absolute,  for 
there  is  none  that  has  remained  more  constant  in  its  devotion  at  once  to  its 
ancient  religious  Faith  and  to  its  instinctive  habits  of  industry;"  an 
observation,  the  truth  of  which  is  unquestionable,  and  which  suggests  a 
train  of  thought  not  without  practical  value  in  its  application  to  our  own 
country  of  Ireland  also. 

The  beneficial  influence  of  the  rule  of  Charles  the  Fifth  seems  to  have 
depended  on  his  personal  character,  power,  and  ability.  The  decline  of 
Belgian  prosperity  dates  from  the  accession  of  Philip  II.  in  1555,  and 
continues  rapidly  to  increase  throughout  the  whole  period  of  the  Spanish 
rule  until  the  Peace  of  Utrecht,  iu  1713.  Tom  asunder  by  foreign  and 
civil  wars,  and  for  ever  sacrificed  to  the  ignorance  of  Spanish  ministers, — and 
to  the  unvarying  principle  of  Spanish  policy:  to  make  use  of  this  distant 
province  on  all  occasions  when  auy  advantage  was  to  be  gained  in 
Spanish  politics,  by  the  sacrifice  of  mere  Belgian  interests,  or  even  the 
cession  of  its  soil, — Belgium  gradually  lost,  during  this  disastrous  period,  a 
great  part  of  its  territory,  and  the  wealth  and  trade  of  many  of  its  most 
important  cities.  In  the  north,  the  Dutch  provinces  became  a  Batavian 
republic;  iu  the  west  and  south,  a  part  of  Haiuault,  of  the  Ardennes,  of 
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Artois  and  of  Flanders,  were  absorbed  into  the  French  monarchy;  while  by 
degrees  the  naval  power  and  commerce  of  Belgium  were  on  the  one  hand 
crippled,  nay  almost  destroyed,  by  French  and  English  force,  and  on  the 
other,  fettered  and  discouraged  by  Spanish  treaties  for  the  satisfaction  of 
Prussia  and  Holland.  Amidst  such  difficulties  and  misfortunes,  which  it 
was  out  of  their  power  to  contend  against,  the  moral  energy  of  the  people 
gradually  gave  way.  The  emigration  of  the  artisans,  always  encouraged 
by  the  pressing  invitations  and  rich  rewards  of  neighbouring  nations, 
received  a  new  impetus  from  the  misgovernmcnt  which  ruled  at  home ;  and 
Schiller  computes  the  loss  of  population  suffered  during  this  epoch  by  the 
Catholic  Low  Countries  at  a  million  of  subjects.  The  emigrants  con- 
tributed largely  to  the  growing  wealth  of  Holland,  introduced  the  most 
valuable  arts  into  England,  and  again  established  new  settlements  of 
industry  in  the  chief  cities  of  Germany  and  France;  thus  not  only 
diminishing  the  strength  of  their  own  country,  but  increasing  that  of  their 
neighbours,  and  literally  placing  weapons  in  the  bands  of  their  most 
powerful  rivals  in  commerce  and  manufactures. 

The  exertions  of  England  were  always  directed  in  the  case  of  Belgium, 
as  of  other  nations  smaller  than  itself,  to  check  by  force  that  commercial 
development  which  it  was  unable  by  fair  means  to  outstrip  or  rival.  The 
principles  of  "free  trade"  it  was  not  yet  convenient  to  adopt,  and  from 
the  13th  to  the  18th  and  lyth  centuries  the  commerce  and  manufactures 
of  England  were  very  wisely  and  very  effectively  fostered  by  a  constant 
course  of  14  protection."  But  the  government  of  England  did  not  always 
stop  there ;  its  policy  was  almost  as  uniformly  (if  we  may  believe  the  most 
authentic  writers  on  continental  trade)  to  cripple  the  prosperity  of  its  rivals 
by  all  the  means  which  the  resources  of  force  or  diplomacy,  of  quiet  intrigue 
or  open  war,  might  supply.  The  bitter  complaints  with  which,  in  our  own 
days — long  after  Belgian  prosperity  had  again  revived,  and  it  needed  no 
Jonger  to  fear  the  neighbourhood  of  England — Belgian  historians  trace  out 
that  policy,  suggest  many  a  severe  practical  comment  upon  the  philoso- 
phical "  principles"  so  dogmatically  laid  down  by  certain  popular  schools 
of  politicians  in  the  present  generation. 

In  the  13th  century,  King  Edward  of  England  endeavoured  to  injure 
the  Flemish  woollen  manufacture,  by  preventing  the  exportation  of  English 
wool ;  Belgian  power  and  public  opinion  beiug,  however,  then  at  its  height, 
popular  reprisals  promptly  made,  obliged  him  to  reverse  his  decree,  and 
Belgium  even  gained  the  additional  advantage  of  free  fishery  on  the 
English  coast.  In  the  14th  century  (1333)  we  find  the  English  actively 
assisting  Ghent  to  ruin  and  destroy  the  great  trading  city  of  Ypres. 
After  this  the  Arteveldes  were  chiefly  supported  by  the  same  influence. 
In  the  15th  century,  and  during  the  whole  period  of  its  rise,  its  prosperity, 
and  subsequent  decline,  every  effort  of  diplomatic  ingenuity  was  put  in  force 
(and  often  with  success)  to  impede  the  trade  of  Antwerp,  and  to  foment  the 
contentions  existing  between  that  and  the  other  great  towns  of  the  Low 
Countries.  At  the  close  of  the  16th  century,  England  and  France  were 
actively  engaged  in  the  destruction  and  appropriation  of  Belgian  merchant 
vessels  and  their  cargoes,  and  energetically  assisted  Holland  in  its  design 
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to  ruin  for  ever  her  mercantile  enterprize,  Even  in  times  of  peace  the 
same  system  was  pursued.* 

The  hostility  of  Holland  was  more  intense,  but  it  was  more  natural, 
and  the  violent  means  which  that  people  employed  against  their  former 
fellow  subjects  were  to  a  great  degree  justified  by  the  necessities  of  their 
position.  The  decline  of  the  Catholic  provinces,  arising  from  the  various 
causes  we  have  touched  on,  was  itself  directly  the  origin  of  the  sudden 
prosperity  of  the  Protestant  Low  Countries :  the  latter  gained  precisely  in 
proportion  to  the  losses  of  the  former;  and  thus  it  was  that  there  arose 
between  the  two  people  a  profound  diversity  of  opinion  and  of  sentiments. 
If  the  system  of  politics  adopted  from  the  moment  of  their  enfranchisement 
by  the  United  Provinces,  says  M.  Briavoinne,  was  able,  it  was  above  all 
unpitying  and  inexorable :  enemies  of  Spain  d  Poutrancey  (for  the  question 
was  one  to  them  almost  of  existence,)  they  were  forced  to  destroy  her 
power  wherever  it  appeared,  and  Belgium,  their  nearest  neighbour,  belonged 
to  Spain.  A  commercial  nation,  then,  they  naturally  directed  their  principal 
efforts  towards  the  ruin  of  Belgian  commerce,  and  favored  by  the  political 
circumstances  of  the  times  they  did  so  for  several  generations  with  almost 
unvarying  success.  At  length  the  treaty  of  Monster,  in  1648,  (in  which 
Belgian  interests  were  sacrificed  in  a  more  wholesale  manner  than  ever 
before  to  the  demands  of  Holland,  in  order  to  detach  that  power  from  a 
French  alliance,)  formally  prohibited  the  trade  of  Antwerp,  the  chief  city, 
by  closing  to  Belgium  its  chief  river,  the  Scheldt;  directly  favoured  the 
trade  of  Holland  by  arbitrary  enactments,  securing  to  it  the  monopoly  of 
supply  in  many  even  of  the  most  necessary  articles  of  life ;  and  struck  a 
blow  at  the  commercial  enterprize  of  the  weaker  nation,  by  suppressing  the 
India  trade  of  the  Belgian  provinces.  By  the  treaty  of  1659,  on  the  other 
hand,  the  great  town  and  port  of  Dunkerque  was  for  ever  ceded  to  the 
French,  actually  because  its  value,  perhaps  even  its  existence,  was  unknown 
to  the  Spanish  ministers  in  Madrid,  who  ruled  the  destinies  of  the  distant 
'*  provinces." 

It  was  thus  that  the  decline  of  Belgium  ever  rapidly  advanced ;  but 
it  is  remarkable  that  the  national  instinct  for  labour  survived  the  temporary 
extinction  of  national  sentiment  in  politics.  Every  interval  of  compara- 
tive peace  brought  with  it  an  immediate  revival  of  industrial  activity, 
though  often  merely  local,  often  merely  confined  within  the  limits  of  a  single 
fortified  city.  And  eveu  the  epoch  of  decline  (1555-1713)  is  marked  by 
the  discovery  of  many  of  the  most  useful  instruments  of  science,  (such  as 

#  The  commercial  system  of  England,  according  to  Rcnom  dc  France,  consisted 
of  three  principal  points :  to  have  a  great  number  of  well  equipped  ship*  of  war 
and  able  sailors ;  to  attract  to  itself  the  navigation  of  the  worm,  both  in  import 
and  export  trade,  to  the  exclusion  of  all  strangers ;  to  ruin  and  destroy  the  navies 
and  maritime  commerce  of  its  neighbours.  One  single  fact,  adds  the  historian, 
will  give  an  idea  of  the  morality  ot  this  government:  a  convoy  of  specie  having 
been  despatched  from  Spain  to  Flanders,  Queen  Elisabeth  gave  orders  to  seize 
upon  it,  and  it  was  actually  carried  a  prize  into  the  English  ports.  Philip 
II.  demanded  its  restoration  ;  but  Elizabeth  answered  that  she  was  told  the 
treasure  belonged  to  merchants,  and  she  promised  to  pay  interest  on  it!  let 
Elizabeth  was  then  at  peace  with  Spain  and  the  Catholic  Low  Countries 
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the  telescope,  at  Middelbourg,  in  1590),  and  the  material  improvement  of 
many  of  the  most  important  discoveries  in  the  useful  arts. 

The  transfer  of  Belgium  to  the  rule  of  Austria,  (the  consequence  of  the 
Battle  of  Ramillies  in  1706,)  began  a  new  era  in  the  history  of  the  country,  * 
not  indeed  at  first  productive  of  any  improvement  in  its  commercial 
position,  but  already  preparing  the  way,  by  a  milder  and  more  attentive 
internal  administration,  for  the  Revival  of  the  years  following  the  peace  of 
Aix-la-Chapelle,  in  1748.  By  the  Barrier  Treaty  (1715),  which  secured 
its  new  possession  to  Austria,  the  bitter  articles  of  that  of  Munster  were 
ratified  and  preserved;  but  the  Austrian  authorities  only  a  few  years 
afterwards,  in  authorising  the  establishment  of  an  India  Company  at 
Ostende,  gave  substantial  proof  of  the  desire  of  that  government  to  construe 
its  restrictions  as  liberally  as  possible  to  the  profit  of  the  Belgian  provinces. 
The  Ostende  company  was  established  in  1722,  with  a  capital  of  six 
millions  of  florins,  and  its  establishment  was  not  merely  important  in 
respect  of  the  India  trade,  great  as  that  would  have  necessarily  been  when 
carried  on  on  such  a  scale,  but  also  in  the  prodigious  impulse  which  it  in- 
stantly gave  to  the  long  kept  down  commercial  energies  of  the  country. 
The  capital  of  the  new  company  was  at  once  subscribed,  and  the  activity 
which  was  excited  by  its  trading  expeditions  extended  to  almost  every 
department  of  Belgian  industry;  among  others,  to  the  revival  of  the 
Fisheries,  in  which  Charles  the  Fifth  had  so  early  recognised  a  chief 
source  of  the  wealth  of  Flanders,  and  which  had  fallen  into  neglect  during 
the  period  of  political  depression.  But  Holland  soon  grew  seriously 
nneasy,  and  negociations  were  opened  on  foot  of  the  stipulations  of  the 
fatal  treaty  of  Munster,  in  consequence  of  which  the  suspension  of  the 
Company  was  decreed  in  1727,  and  in  1731  it  was  fiually  suppressed. 
With  it  fell  several  Fishery  Companies  which  had  started  up  at  the  same 
time.  The  commercial  enterprise  of  the  nation  which  had  been  suddenly 
awakened,  as  suddenly  disappeared  altogether;  and  the  Belgian  people 
were  consoled  in  Holland  by  an  assurance  (marvellously  like  that  with 
which  their  neighbours  nearer  home  have  been  in  the  habit  of  comforting 
another  people,  whose  trade  was  also  systematically  suppressed,  just  as  the 
trade  of  Belgium  was)  that  u  Belgians  were  not  fit  for  Commerce  and 
Manufacture,"  and  that  Belgium  was  quite,  intended  by  nature  to  be  a 
"  purely  Agricultural  country.** 

The  agriculture  of  Belgium,  however,  excellent  as  it  was,  could  not 
feed  the  abundant  population,  and  another  course  of  emigration  (as  usual 
of  the  ablest  and  most  skilful)  was  the  result.  In  the  mean  time  those 
that  remained  were  not  idle,  and,  in  the  midst  of  discouragements  of  all 
sorts,  inventions  and  improvements  in  mining  and  manufactures  still  con- 
tinued to  foster  the  dreams  of  a  future  national  prosperity.  Before  1730, 
the  steam-engine  (as  then  known)  was  introduced  in  the  coal  mines,  first 
in  the  district  of  Liege,  then  in  the  Hainault.  Almost  the  same  time  Bon- 
neval  established  tin  and  steel  works  at  Namur.  In  1 726,  Meens  obtained 
permission  to  construct  an  establishment  for  calico  printing,  like  those 
already  carried  on  in  Holland.  Thus  industry  still  struggled  on  in  spite  of 
foreign  obstruction,  and  the  incubus  of  an  evil  government  at  home. 

VOL.  II.  H 
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At  last  the  Low  Countries  passed  under  the  rale  of  Prince  Charles  of 
Ixnraine,  in  1741,  and,  after  some  years  of  war,  the  long  continued 
troubles  of  Belgium  were  terminated  by  the  peace  of  Aix-la-Chapelle  in 
.  1 748,  the  first  treaty,  for  ages,  in  which  her  interests  had  not  been  sacri- 
ficed. From  this  event  dates  the  revival  of  Belgian  industry,  and  with  it 
the  decline  of  Holland.  The  prosperity  of  the  former  appears  to  be  due 
to  the  simple  and  honorable  character,  and  the  enlightened  intellect  of 
Prince  Charles,  who  perfectly  understood  the  value  of  the  nation's  com- 
merce, and  its  peculiar  aptitude  for  industrial  success,  and  from  the  first 
applied  himself  to  its  protection  and  encouragemeut.  The  depression  to 
which  he  found  the  country  reduced  on  his  accession  to  the  government, 
required  some  impetus  to  trade  at  the  hands  of  a  just  and  paternal  ruler; 
he  gave  it  the  necessary  encouragement  at  once,  and  devoted  his  reign  to 
its  assiduous  protection.  The  golden  age  of  Belgian  industry  thus  com- 
menced  accordingly  with  the  peace  of  1 7 48,  and  it  continued  undisturbed 
until  the  revolutions  of  Brabant,  in  1787,  that  is,  throughout  nearly  forty 
years.  The  public  tranquillity  remained,  in  fact,  undisturbed  during  tliat 
long  period,  and  the  national  prosperity  extended  to  commerce  and  to  the 
fisheries,  as  well  as  to  every  department  of  manufacturing  industry;  a 
prosperity  attested  by  the  most  unmistakeable  facts: — an  increased  popu-  * 
lation,  a  constant  improvement  in  the  customs  revenue,  and  an  abundance 
of  monied  capital 

The  system  pursued  by  the  government  of  Prince  Charles  was  not 
merely  that  of  encouraging  agricultural  improvements  and  the  establish- 
ment of  local  manufactures  in  the  Belgian  provinces;  its  principal  feature 
consisted  in  providing  a  ready  home  market  for  the  productions  of  the 
country,  until  they  should  be  able  to  compete  freely  abroad  as  well  as  at 
home  with  those  of  the  neighbouring  nations  to  whose  prosperity  they 
had  been  for  so  many  years  forcibly  sacrificed.  This  government  di- 
rected its  energies,  above  all,  to  resist  the  influence  of  Holland  and  of 
England,  and  it  was  successful,  because  it  was  but  just,  because  it  was  as 
moderate  as  it  was  firm.  The  principle  of  a  wise  and  timely  Protection 
to  infant  commerce,  by  means  of  customs  duties,  had  already  been  success- 
fully introduced  by  Charles  the  Fifth  in  contact  with  Venice.  It  had  been 
practised  against  Belgium  by  Holland  in  1625,  and  by  England  for  above 
a  century,  but  particularly  since  1688.  During  the  wise  administration  of 
Cobenzl  (the  Belgian  Colbert),  from  1753  to  1770,  a  system  of  ad  valo- 
rem dudes  was  accordingly  imposed  upon  the  importation  of  manufactures, 
which,  till  then,  had  injuriously  competed  with  those  of  Belgium,  and 
these  duties  were  retained,  modified,  or  removed,  according  as  the  revival 
of  Belgian  manufacturing  industry  made  it  advisable,  until  free  competition 
could  no  longer  be  an  injury  to  the  nation.  That  the  measures  of  Pro- 
tection, so  carried  out,  during  the  period  referred  to,  were  moderate, 
beneficial,  and  wise,  even  that  they  were  necessary  at  the  time,  is  proved 
by  the  result,  and  by  the  fact,  that  the  customs  revenue  increased  largely 
just  when  the  duties  imposed  were  highest  in  amount;  for  the  rest,  we 
know  that  the  previous  experience  of  those  countries,  which  at  the  present 
day  are  most  benefitted  by     free  trade,"  has  been  precisely  tho  same, 
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and  that  it  id  but  the  injudicious  retention  of  a  high  tariff  after  it  has 
become  unnecessary,  and  not  the  Protection  itself,  that  is  contrary  to 
philosophical  principles. 

The  tendency  of  the  Belgian  people  always  led  them  to  pay  bnt  little 
regard  to  politics;  and,  provided  they  could  enjoy  peace,  and  their  industry 
reasonable  encouragement  and  fair  play,  they  cared  but  little  about 
the  conduct  of  their  rulers.  Their  ideas  of  personal  and  commercial 
liberty  were,  however,  at  a  very  early  period,  of  an  advanced  character; 
and  slow  to  admit  any  change  in  their  constitutional  life,  they  were 
always  obstinate  in  defending  it  intact  against  the  designs,  whether  well 
or  ill  intentioned,  of  their  own  rulers,  as  well  as  against  the  attacks  of 
foreign  power.  According  to  their  ancient  constitution,  the  Belgians 
always  insisted  that  their  country  was  "  not  subject  to  Taxation,  bnt  only 
to  Subsidy,  at  the  hands  of  the  government;"  and  although  the  prince  en- 
joyed the  sole  legislative  power,  he  could  enjoy  it,  in  the  most  necessary 
matters,  only  after  consulting  the  Provincial  Estates.  The  different 
provinces  also  enjoyed  peculiar  forms  and  privileges,  such  as  the  "Joyeuse 
Entree**  of  Brabant  and  Limbourg,  &c. ;  and  all  these  constitutions,  preserv- 
ing in  a  more  or  less  perfect  form  the  principle  of  representation,  were 
jealously  guarded  by  the  people.  The  court  of  Austria  thought  fit  to 
assume  to  itself,  towards  the  close  of  the  last  century,  the  power  of  im- 
posing taxes  upon  the  provinces,  without  asking  for  their  consent.  Such 
an  assumption,  as  long  as,  under  the  administration  of  so  benevolent  and 
conciliatory  a  governor  as  Prince  Charles,  it  existed  only  in  theory,  and 
no  attempt  was  made  to  put  it  in  practice,  did  not  rouse  the  hostility 
of  the  people,  it  continued  secure  in  the  certainty  of  its  rights.    But,  after 

peace  of  nearly  forty  years,  the  Austrian  government  found  it  convenient 
to  levy  additional  taxes,  and  the  Belgians,  even  of  that  day,  instantly 
proved  themselves  as  ready  for  insurrection  as  at  any  time  their  ancestors 
had  been,  in  defence  of  their  national  constitution  and  ancient  privileges. 

Prince  Charles  died  in  1780;  Joseph  II.  at  the  same  time  succeeded 
Maria-Theresa  on  the  throne  of  Austria.  Now  like  many  other  sove- 
reigns  from  time  to  time,  it  was  the  special  ambition  of  Joseph  II.  to  go 
down  to  posterity  with  the  reputation  of  a  "philosopher;"  and  accord- 
ingly Joseph  II.  had  his  cut  and  dry  M  principles  of  government,"  with 
which  he  was  resolved  to  commence  the  philosophers*  millennium  within 
the  Austrian  Empire  at  least,  and  which,  in  the  plenitude  of  his  Imperial 
Will,  he  supposed  his  smallest  word  might  suffice  to  enact  within  the 
mere  provinces  of  Belgium.  No  Austrian  could,  if  any  indeed  dared, 
disabuse  him  of  so  absurd  a  presumption,  and  he  proceeded  to  fulminate 
his  edicts  in  rapid  succession,  without  condescending  to  consider  a  moment 
how  they  might  be  received.  These  edicts  touched  on  no  less  impor- 
tant matters  than  the  repression  of  the  liberty  of  the  priests,  (in  an  almost 
exclusively  Catholic  country,)  the  interference  with  the  religious  practices 
of  the  people,  with  the  powers  and  control  of  the  magistracy,  with  the 
territorial  distribution  of  the  governmental  and  administrative  system,  even 
the  separate  existence  (not  to  speak  of  the  constitational  privileges)  of  the 
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several  provinces  themselves.  The  country  was  naturally  alarmed;  the 
exclusive  interests  of  trade  and  commerce  were  forgotten  for  the  time; 
remonstrance  followed  remonstrance;  entente,  emeute;  till,  in  1 787,  (two 
years  yet  before  the  French  Revolution  began,)  the  Provinces  refused  the 
subsidies  required  by  Austria,  and  at  last  the  Austrian  administration  itself 
fell  prostrate,  and  a  parliamentary  provisional  government  assumed  tho 
reins  of  power.  The  u  golden  age  "  of  Belgian  Industry  thus  prematurely 
terminated,  even  before  the  country  became  a  prey  to  the  wars  of  the 
great  European  Revolution:  it  had  sprung  into  existence  under  the  in- 
fluence of  the  same  government  which  so  soon  hurried  it  to  ruin ;  the  idea 
of  Austria  was  then,  as  it  always  has  been,  to  encourage  indeed  the  ma- 
terial and  mercantile  prosperity  of  the  nations  under  her  sway,  but  only  at 
the  expense  of  their  political  and  personal  freedom,  and  as  Belgium  never 
intended  to  accept  it  on  such  terms,  she  lost  the  encouragement  of  the 
government,  in  insisting  on  her  rights  as  a  people. 

Within  the  ten  years  of  Joseph's  reigu,  the  impulse  given  to  Belgian 
trade  by  the  government  of  Prince  Charles  was  not  intentionally  counter- 
acted by  the  new  administration;  on  the  contrary,  the  Kmperor  in  pursuing 
his  egotistical  dream  of  "  philosophy,"  rather  desired  to  preserve  than  to 
destroy  the  commercial  system  of  Cobenzl.  The  new  ideas  of  Eugland 
and  France  on  the  subject  of  protection  and  free  trade  had,  however,  made 
some  way  among  "  philosophical "  speculators,  (the  theoretical  political 
economists  of  those  days,)  in  Belgium  as  well  as  at  Vienna;  and  even  born 
Belgians, — customs  employes  of  Austria,  it  must  be  admitted, — were 
found,  like  M.  Gruyer,  to  urge  gravely,  that  Belgium  could  only  be  con- 
sidered as  a  country  suitable  for  agricultural  prosperity,  and  for  the  mere 
working  of  its  mines  and  coal  beds :  and  therefore  that  its  manufactures 
would  be  very  wisely  discouraged,  and  that  nothing  should  be  done  to 
give  impulse  to  its  marine.  The  school  of  innovators  (inspired  by  foreign 
ideas)  ventured  to  reproach  the  Belgian  people  with  remaining  stationary 
for  want  of  energy  and  business-like  power  of  application;  they  recom- 
mended free  trade,  and  the  importation  of  foreign  enterprise  (English,  for 
example),  as  a  means  of  wakening  up  the  nation,  and  teaching  it  how  to 
work.  Of  course  they  lost  sight  of  all  the  proofs  of  business  capacity  which 
Belgians  had  so  long  and  so  often  afforded  to  the  world,  and  equally 
ignored  the  train  of  iujuries  which,  for  two  centuries,  had  in  so  many  ways 
so  effectually  checked  the  development  of  Belgian  commerce  and  manufac- 
tures. This  foreign  party  had  influence  enough  to  make  itself  felt  at 
Vienna,  and  the  philosophic  Emperor  was  induced  once  at  least  to  make 
an  experiment  in  the  wrong  direction,  by  according  a  free  trade  in  grain, 
in  1786,  an  experiment  ushered  in  by  a  pompous  decree  pretending  to  in- 
struct men  in  the  "philosophical  principles"  upon  which  it  was  founded. 
However,  the  popular  feeling  became  too  unequivocally  marked  on  the 
subject,  and  the  Emperor  was  obliged  to  revoke  his  edict  the  very  next 
year.  After  this  he  did  not  interfere  in  this  department  again,  save  to  in- 
crease the  stringency  of  the  protective  measures  of  his  predecessor. 

One  of  the  fir*t  steps  of  the  Provincial  States  General  of  Brabant,  after 
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they  became  possessed  of  the  sovereign  power  in  1789,  was  to  examine 
the  industrial  situation  of  the  country,  aud  the  causes  of  its  long  decline; 
for  even  a  forty  years  peace  had  only  beguu  to  establish  that  public  con- 
fidence which  must  ever  precede  healthy  commercial  activity.  The 
return  of  the  Austrian  Government  to  power  in  1790,  did  not  allow  timo 
for  the  completion  of  the  inquiry,  nor  was  that  government  ever  so  securely 
re-established  during  its  short  revival  till  1792,  (until  the  breaking  out 
of  the  war,)  as  to  be  able  to  repair  the  mistakes  which  the  Emperor's 
loved  innovation  had  occasioned. 

Ten  years  thus  then  sufficed  again  to  destroy  the  Industry  of  Belgium ; 
and  the  active  results  of  forty  years  of  mild  and  peaceful  government  were 
totally  swept  away.  In  1 795,  when  Belgium  was  united  to  France,  her 
external  outlets  were  lost;  her  internal  consumption  was  stopped;  her 
capital  had  disappeared;  her  workshops  were  closed;  and  military  requi- 
sitions, the  wasting  of  the  country,  the  famine  of  1 794.  and  the  invasion 
of  the  assignats  or  false  paper  currency  of  France,  had  completed  her 
ruin  for  ever,  if  (says  M.  Briavoinne)  the  riches  of  her  soil  and  the  perse- 
verance of  her  people  had  not  been  absolutely  inexhaustible. 

The  union  of  Belgium  to  the  French  Republic  in  1795  was  by  no  means 
in  accordance  with  the  wishes  of  her  inhabitants.  The  Spanish  administra- 
tion of  the  country  during  the  17th  century  bad  made  a  shameless  traffic 
in  the  rights  of  Belgian  commerce,  and  even  of  its  territory ;  it  had  neces- 
sarily obliterated  the  public  spirit  of  the  provinces.  The  Austrian  ad- 
ministration had  done  nothing  to  revive  it;  it  had,  on  the  contrary,  always 
endeavoured  to  make  the  people  forget  the  very  existence  of  their  ancient 
political  institutions,  and  it  had  everywhere  repressed  what  of  military 
character  it  found  among  them.  When  the  war  of  1792  broke  out, 
therefore,  the  nation  felt  uo  interest  in  opposing  an  invasion  which  pro- 
mised, at  least,  to  give  free  scope  to  thought,  and  seemed  likely  to  afford 
opportunities  for  the  people  to  recover  some  substantial  share  of  their 
early  political  independence  and  commercial  prosperity.  That  Belgium, 
however,  was  by  no  means  dazzled  by  the  brilliant  theories  of  humau 
happiness  held  out  in  the  great  French  Revolution —  that  it  was  even  rather 
more  inclined  to  preserve  its  connection  with  its  existing  rulers,  provided 
only  its  ancient  constitutions  were  respected,  and  it  were  allowed  to  apply 
itself  steadily  again,  without  interference  or  control,  to  the  peaceful  arts  of 
industry,  in  vhich  it  felt  its  mission  truly  lay, — is  proved  by  the  evidence 
of  many  French  Republican  witnessess,  who  had  felt  the  popular  pulse  of 
the  country  in  the  purely  French  interest,  as  well  as  by  many  public  acts 
and  documents.  However,  the  irregular  pillage  to  which  the  Provinces 
were  then  for  some  years  subject,  and  the  misery  which  an  entire  cessation 
of  industry  had  occasioned,  made  the  bulk  of  the  wearied  people  prefer  at 
this  time  the  quiet  condition  of  a  conquered  country  to  a  continued  struggle, 
the  result  of  which  they  could  not  fathom ;  and  accordingly,  notwithstand- 
ing some  partial  resistance,  Belgium  was  formally  united  to  the  French 
Republic  by  the  decree  of  9th  Vendcmiaire,  in  the  Year  IV.,  (1  October, 
1795,)  and  resigned  itself  to  its  fate. 
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In  the  same  year,  as  it  fell  out,  the  war  ceased  so  far  as  Belgium  was 
concerned  after  the  treaty  of  Bale;  and  in  two  years  afterwards  the  treaty 
of  Campo-Formio  allowed  all  Europe  to  turn  its  attention  to  the  revival  of 
neglected  Industry.  Men  of  science  and  manufactures,  classes  previously 
isolated,  united  their  studies  and  their  exertions,  and  thus  commenced 
throughout  the  Coutinent  what  has  been  truly  called  an  industrial  revolu- 
tion. Of  such  a  revolution  Belgium  was,  by  its  previous  education,  habits, 
and  traditions,  best  fitted  to  win  the  earliest  and  richest  fruits,  and  to 
Belgium  accordingly  it  brought  at  once  an  abundant  accession  of  wealth 
and  prosperity.  The  productive  power  of  a  people,  observes  the  author, 
before  so  often  quoted,  springs  yet  more  from  its  practical  cx)>ericncc  and 
from  its  moral  and  industrious  habits,  than  from  the  richness  of  its  soil: 
and  in  1796  it  is  clearly  established,  ii|>on  the  most  emphatic  French 
evidence,  that  Belgium  was,  in  lioth  rcs}>ects,  great  in  advance  of  the 
French  of  that  day.  It  is  not  therefore  surprising,  that  in  the  several 
successive  expositions  of  manufactures  held  in  Paris  between  1795  and 
1810,  the  chief  prizes  in  the  most  important  departments  are  recorded  as 
having  been  won  by  Belgian  houses.  The  government  of  the  Consulate 
moreover,  under  Napoleon,  largely  encouraged  the  introduction  of  new 
branches  of  industry  and  the  invention  and  improvement  of  machinery  in 
Belgium,  by  magnificent  premiums;*  and  Napolcou  himself,  when  ho  visited 
the  country  for  the  first  time,  (Messidor  and  Thcrmidor,  Year  XL,)  paid 
the  most  minute  personal  attention  to  the  details  of  the  factories  in  the 
principal  cities,  an  attention  generally  pregnant  with  direct  and  important 
results,  and  which  has  never  siuce  been  forgotten  by  the  working  classes. 
To  the  same  government,  and  to  the  same  visit,  because  to  the  very  eyes 
of  Napoleon  himself,  Belgium  owes  too  the  most  solid  and  the  most 
important  works  which  have  contributed  to  the  convenience  and  prosperity 
of  her  people  at  large,  and  to  the  adornmeut  of  her  principal  towns. 
From  the  magnificent  docks  and  port  of  Antwerp,  and  the  improved  harbours 
of  Ostende,  Nicoport,  and  Blankenburg,  to  the  cannon  foundry  of  Liege, 
and  from  the  Northern  canal  connecting  the  llhine  and  Scheldt,  that  of  St. 
Quentin  connecting  the  Scheldt  and  Seine,  and  that  of  Brussels  and  Chaiieroi, 
to  the  plan  of  the  Boulevarts  of  Brussels — all  these  and  many  other  similar 
public  works  of  the  most  extensive  and  important  character,  originating  in 
the  suggestions  of  Napoleon  himself,  sprang  from  the  connection  of  the 
country  with  so  great,  so  powerful,  and  so  active  a  neighbour  as  France,  and 
all  have  .continued  largely,  to  add  to  the  permanent  prosperity  of  Belgium. 

Under  the  same  rule,  and  inspired  by  the  same  master  mind,  a  social 
impetus  was  at  the  same  time  given  to  successful  industry,  by  recognizing 
it  as  deserving  of  social  public  honour.  Cities,  like  Ghent,  voted  medals  of 
gold,  more  honourable  than  the  ribbons  of  courtly  "orders,"  to  such 
public  benefactors  as  Lievon  Bauwens,  for  the  establishment  of  new 
manufactures,  and  the  creation  of  new  trades  within  their  walls.  Societies 

• 

*  In  thiR,  as  in  most  other  organizing  schemes,  Napoleon,  it  must  be  confessed, 
merely  borrowed  and  appropriated  the  ideas  of  his  republican  predecessors,  and  in 
many  instances  only  continued  what  had  been  commenced  in  the  lefts  auspicious 
times  of  the  first  years  of  the  Republic 
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for  the  encouragement  respectively  of  Manufactures  and  Agriculture  were 
founded  in  every  department,  each  one  destined  to  be  a  centre  of  enlightened 
improvement,  each  one  charged  to  bring  to  the  notice  of  the  government, 
and  of  the  public,  every  individual  who  should  make  himself  useful  to  his 
fellow  citizens. 

Education  also  occupied  the  closest  attention  of  the  French  government; 
and  if  the  pressure  of  absorbing  political  action  had  not  monopolized  the 
attention  of  the  administration,  the  magnificent  schemes  of  industrial  as 
well  as  general  education,  which  formed  the  subjects  of  several  formal 
decrees,  would  have  been  soon  carried  into  practice  in  Belgium,  as  well  as 
in  the  native  provinces  of  the  French  Republic  A  special  system  of 
Industrial  Education  was  in  fact  commenced  bv  the  establishment  of  two 

m 

practical  Mining  Schools  at  Pezay  and  Gcislautern,  with  the  object  of 
teaching  theoretically  the  art  of  extracting  minerals  from  the  ore,  and  the 
preparation  of  metals.  Schools  of  arts  and  trades  (d'arts  et  metiers)  were 
founded  for  the  training  of  smiths,  of  carpenters,  of  artizans  of  every  kind, 
and  teaching  them  geometry,  physics,  chemistry,  and  mechanics.  In  Paris, 
at  the  Conservatoire  des  Arts  et  Metiers*  (established  to  form  a  museum  of 
mechanical  inventions  and  improvements,)  a  course  of  drawing  and  de- 
scriptive geometry  was  instituted,  as  well  as  a  school  for  spinning,  and  one 
for  the  higher  branches  of  clock-making.  In  Belgium,  at  the  same  time, 
attention  was  paid  to  another  class  of  schools,  (long  before  encouraged  by 
the  Emperor  Charles  V.)  those  namely,  where  children  of  both  sexes 
received  practical  lessons  in  the  different  trades  and  employments  for  which 
they  were  intended.  At  Bruges,  in  1804,  the  Prefect  of  the  Lys  made 
note  of  a  great  number  of  schools  of  this  kind,  where  manual  occupations 
were  taught  to  children,  especially  to  young  girls ;  he  observes  even  that 
it  was  by  no  means  rare  to  find  in  them  children  of  from  ten  to  twelve 
years  of  age  able  to  earn  60  to  75  centimes  (6<L  to  7±d.)  a  day  by  their 
work.  In  Belgium  also  public  Workshops,  or  Ateliers  do  Charite,  were 
established,  where  industrious  working  people  temporarily  out  of  employ- 
ment were  received;  while  for  several  years  it  had  been  there  part  of  the 
public  policy  to  seek  to  reform  crime  and  vice  by  compulsory  labour. 

During  these  years  then,  Belgium  eagerly,  and  from  the  earliest  moment, 
seized  on  the  opportunity  to  recover  its  ancient  pre-eminence  in  industry 
and  commerce,  and  its  success  was  continually  acknowledged  in  France 
itself.  In  the  Moniteur,  for  example,  (1807,)  it  was  truly  remarked,  that 
it  was  in  uniting  agriculture  to  manufactures  and  commerce  that  Belgium  was 
become  opulent ;  44  then  it  was  that  all  eyes  were  turned  upon  her,  and  that 
she  acquired  public  consideration  and  respect  far  greater  than  that  which 
any  other  country  of  Europe  had  ever  enjoyed."  To  the  details  of  many 
of  the  institutions  and  educational  arrangements  then  established  or 
already  at  work  in  Belgium,  we  shall  from  time  to  time  return.  It  is  pre- 
cisely such  a  country  and  such  a  moment  of  its  history  that  is  ever  most 
pregnant  with  instructive  examples  for  our  own.  The  success  of  Belgium 
under  the  Republic,  the  Consulate,  and  the  early  years  of  the  Empire,  was 
partly,  indeed,  due  to  the  circumstances  of  the  time,  but  it  could  not  have 
happened  bad  not  her  people,  though  their  industry  had  been  so  grievously 
oppressed  for  two  centuries,  still  remained  always  true  to  themselves,  and 
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preserved,  unbroken,  their  innate  national  spirit.  The  nation  might  have 
easily  counted  on  completely  recovering  her  ancient  rank  in  Europe,  had 
the  ambition  of  the  Emperor  been  able  to  coutain  itself  within  reasonable 
bounds — had  Napoleon  exercised  the  same  command  of  himself  which 
characterized  the  phlegmatic  northern  nature  cf  Charles  V. 

Amongst  the  earlier  founded  institutions  of  Belgium,  the  most  im- 
portant received  new  development  and  extension  in  the  earlier  years  of  the 
present  century.  By  decree  of  3  Nivose,  year  XI.,  Chambers  of  Com- 
merce were  rc-organized,  entrusted  with  the  consideration  of  the  means  of 
increasing  the  prosperity  of  the  country,  and  the  exposition  of  the  causes 
by  which  its  progress  was  retarded,  as  well  as  with  the  observation  of  the 
execution  of  all  public  works.  These  chambers  were  first  established  at 
Brussels  aud  Antwerp  only,  but  afterwards  at  Bruges,  Osteude,  aud  Ghent. 
By  decree  of  12  Germinal,  year  XII.,  % Chambers  of  Consultation  upon 
subjects  connected  with  manufactures,  fabrics,  arts,  and  trades,  were 
established  at  Lonvain,  Tirleinout,  Nivelles,  Saint- Nicolas,  Mous,  Touruay, 
Courtrai,  Ypres,  Macstricht,  Vcnloo,  Hasselt,  Vaels,  Malincs,  Turnhout, 
Huy,  Liege,  Vcrvicrs,  and  Namnr.  Immediately  after  the  peace  of  Amiens, 
the  Minister  Cbaptal  applied  to  the  Chamber  of  Commerce  of  Antwerp, 
to  ascertain  its  opiuion  upon  the  formation  of  great  public  mercantile 
companies,  upon  the  state  of  public  relations  with  America  and  with  the 
North,  upon  the  situation  of  the  mercantile  marine,  upon  the  customs 
tariffs  in  France  and  abroad,  and  upon  the  keeping  up  of  the  harbours. 
The  answers  he  received  were  distinguished  by  the  solidity  of  the  practical 
views  which  thev  unfolded. 

w 

The  laws  regulating  the  powers  and  procedure  of  the  tribunals  of  com- 
merce were  then  also  revised  and  codified ;  and  more  clear  and  systematic 
rnles  were  framed  to  govern  the  spirit  of  partnership  associations.  M. 
Briavoinne  is,  however,  mistaken  in  supposing  that  the  principle  was  then, 
for  the  first  time,  recognized  of  anonymous  partnerships  with  limited  liability; 
we  have  shown  on  a  former  occasion  that  the  Irish  Parliament  may  claim 
the  credit  of  having  first  affirmed  it,  long  before  the  governments  of  France 
and  Belgium.*  Councils  of  skilled  men  (cowtil1*  de  pruoV  homrne*)  were, 
at  the  same  time,  established  in  the  principal  manufacturing  cities,  by 
means  of  which  the  solution  of  innumerable  legal  questions  arising  between 
masters  and  workmen  was  rendered  at  once  more  economical  and  more 
expeditious,  and  disputes  were  easily  reconciled. 

The  political  system  of  the  Empire  never  submitted  itself  to  that  doc- 
trine of  modern  economists  which  repudiates  any  interference  whatever  on 
the  part  of  the  government  in  industrial  operations.  The  example  of  Napo- 
leon, indeed,  may  well  be  regarded  as  a  great  authority  against  the  sound- 
ness of  that  doctrine,  for  Napoleon  interfered  most  actively  and  usefully  in 
encouraging  and  directing  for  its  extension  and  advantage  the  industry  of  the 
countries  placed  nnder  his  sway.  His  system  of  protection  (in  which  he 
only  imitated  the  successful  practice  of  the  Euglish)  was  carried  out  by  the 

*  Sec  Journal  o  f  Social  Pro9rr*s,  Vol.  I.,  pp.  12  and  33,  (Nos.  1  &  3,  Jan.  and 
March,  1864,)  and  the  whole  of  the  articles  on  "  Partnership  em  commandUs." 
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imposition  of  high  customs  duties,  and  the  adoption  of  the  most  vigorous 
means,  supplied  by  a  criminal  code  administered  by  special  tribunals,  for 
the  effectual  punishment  of  smuggling.  This  44  Continental  system,"  as  it 
was  called,  was  brought  to  perfection  during  the  early  years  of  the  Empire, 
aud  though  in  the  end  its  severity  was  necessarily  relaxed,  because  in  fact  it 
was  pushed  too  far,  and  used  as  a  mere  engine  of  war — pushed  even  so  far 
as  a  wholesale  prohibition,  the  most  absolute  recorded  in  history — still  dur- 
ing the  few  years  of  its  duration,  Belgium  at  least  gained  enormously,  and 
found  this  a  period  of  unprecedented  prosperity.  New  methods  of  manu- 
factures were  learned  with  extraordinary  rapidity.  No  bounds  seemed  to 
limit  the  demand  of  France,  and  indeed  of  almost  all  Europe,  for  the  produc- 
tions of  the  Belgian  manufacture.  Individual  houses  (as  Lefebvre  of 
Tournay)  found  means  to  keep  three  thousand  workmen  organized,  in 
constant  and  regular  employment.  T^ie  cloths  of  Verviers,  the  printed 
cotton  stuffs  of  Ghent,  the  tapestry,  porcelain,  and  hat  manufactures  of 
Tournay,  the  tanneries  of  Stavelat,  Bruges,  and  Namur,  the  revived  iron 
works  of  Cbarleville,  Liege,  and  Charleroi,  (actively  employed  in  the 
construction  of  arms  for  the  public  arsenals,)  all  found  custom  without 
limit;  and  many  immense  fortunes  were  rapidly  realized.  The  capital  city 
of  Brussels  was  the  only  exception  among  those  of  the  interior,  but  Brus- 
sels had  lost  the  presence  of  the  government,  and  the  advantage  of  being 
the  centre  of  the  administrative  system  of  the  whole  country.  Its  lace  and 
its  carriages  (these  the  most  celebrated  in  Europe)  preserved  to  it  still  some 
industrial  life,  but  the  French  Empire  left  it  poorer  in  population  in  1814, 
than  it  was  under  the  Austrian  administration. 

Oue  great  branch  of  the  national  industry  of  Belgium  formed  also  an 
exception  to  the  general  prosperity  at  this  period:  the  merchant  marine. 
The  political  events  of  the  time  were  opposed  to  its  success,  and  in  fact  it 
did  not  recover  itself.  The  whale  and  sea  fisheries  became  more  and  more 
impossible.  Antwerp,  Biuges,  Ostende,  Nieuport,  lived  hardly  more  than 
in  name,  or  else  sought  in  other  resources  the  means  of  existence.  Bruges 
turned  its  attention  to  the  manufacture  of  linens,  laces,  and  woollen  stuffs, 
which  succeeded  tolerably  well.  Ostende  and  Nieuport  could  only  snatch 
some  passing  opportunity,  or  turn  their  vessels  and  seamen  to  the  service 
of  the  state.    The  war  with  England  had  almost  ruined  them. 

The  fate  of  Antwerp,  once  the  great  commercial  capital  not  merely  of 
Belgium  but  even  of  all  Western  Europe,  is  of  peculiar  interest,  and  must 
be  especially  so  to  one  writing  in  the  city  of  Dublin  in  the  middle  of  the 
nineteenth  century.  For  two  centuries  the  Scheldt  had  continued  closed, 
and  those  two  centuries  had  caused  great  changes  in  the  habits  of  the  city. 
There  on  the  very  spot  where  once  the  most  important  business  of  the 
world  was  negociated,  where  sovereigns  found  rivals  in  munificence  and 
wealth, — there  where  boldness  was  once  regarded  as  one  of  the  first  con- 
ditions of  success  in  maritime  enterprise, — a  diminished  population  at  last 
formed  itself  to  an  existence  of  strict  economy,  a  life  of  manual  employment, 
a  commerce  of  detail;  aud  although  in  these  limited  careers,  pretty  large  for- 
tunes were  by  little  and  little  remade  again,  still  they  had  been  too  painfully 
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amassed  to  allow  those  in  whose  hands  they  fell  to  consent  to  hasard  them 
lightly  in  the  risks  of  distant  expeditions.  The  opening  of  the  Scheldt 
(17th  December,  1792)  had  been  magnificently  celebrated  by  banquets 
and  illuminations  in  a  city  drunk  with  joy,  but  men  did  not  hasten  to  take 
advantage  of  that  opening.  Some  houses  of  Dunkerque,  of  Germany,  and 
elsewhere  from  abroad,  came  and  established  themselves  in  Antwerp,  and 
it  was  one  of  these  that  undertook  to  build  the  first  vessel  designed  for  sea 
navigation. 

Antwerp  was  then  without  a  marine,  and  without  a  dock,  and  even  Its 
quays  afforded  no  convenience  for  the  discharge  of  cargoes.  In  1803, 
Napoleon  visited  it  as  First  Consul,  and  saw  at  a  glance  the  natural 
advantages  of  the  great  city,  its  splendid  natural  harbour  supplied  to  an 
unlimited  extent  by  the  broad,  deep,  and  slow  flowing  Scheldt,  its  conuexion 
by  the  Meuse  and  lthine  with  all  the  centre  of  Western  Europe.  He  at 
once  formed  the  design  of  constructing  a  proper  port  and  complete  docks, 
fitted  for  even  a  great  navy,  and  he  pressed  on  the  work  with  vigour, 
regardless  of  all  remonstrances  on  the  part  of  his  financial  advisers.  The 
two  great  basins,  one  large  enough  for  12,  the  other  for  40  ships  of  the 
line,  were  completely  finished  in  1811.  In  1805,  two  corvettes  and  a 
frigate  were  already  launched  there;  in  1810,  there  were  10  ships  of  the 
line  in  progress  of  construction;  in  1813,  nearly  30  ships  of  war  had  been 
launched,  and  14  ships  of  the  line  were  still  on  the  stocks  at  Antwerp. 
All  these  works  contributed  to  accumulate  pretty  considerable  capital  in 
the  city,  and  by  little  and  little  the  taste  for  enterprise  returned :  for  the 
naval  engineers  and  shipbuilders  of  France  were  generally  able  men,  under 
whose  teaching  the  inhabitants  of  Antwerp  rapidly  formed  themselves  in 
the  long  neglected  knowledge  of  all  the  arts  necessary  to  the  success  of 
maritime  navigation. 

The  commercial  operations  of  Antwerp  at  the  same  time  became  for  a 
while  more  extensivo  and  important  than  they  seemed  at  first  to  promise. 
In  1803,  the  city  possessed  not  a  single  ship;  in  1806,  627  vessels  of 
various  sizes,  either  newly  built  or  else  furnished  by  tho  cities  of  the 
interior,*  found  employment  in  her  port.  In  the  year  XII.,  2,006 
ships  (tonnage  94,534)  entered  the  port  of  Antwerp;  in  XIII.,  2,718 
(tonnage  152,393).  The  customs  revenue  received  by  France  from  the 
Department  of  the  two  Nethcs,  in  whicli  Antwerp  was  included,  presented  a 
total  of  6,000,000  francs  (£240,000)  in  the  year  XL,  and  in  the 
following  year,  8,237,000  francs  (£329,480).  The  customs  duties  of  all 
France  during  the  same  years  only  amounted  to  50,147,395  fir.,  and 
55,412,242  fr.  (£2,005,895  16*.,  and  £2,216,489  13s.  6d.)-  These 
figures  will  give  a  tolerably  exact  idea  of  the  commercial  position  of 
Antwerp,  in  the  then  foreign  trade  of  France.  A  few  years  later  and 
Napoleon  had  pressed  the  system  of  exclusion  so  far,  that  he  himself  was 
obliged  to  seek  some  correction  for  the  mischiefs  which  it  brought  on  the 

"  The  627  vessels  included  a  tonnage  of  25,931 :  of  these  Antwerp  possessed 
115,  carrying  4,146  tons;  Brussels,  52,  of  3,821;  Ghent,  24.  of  1,629;  ttupcl- 
monde,  39,  of  809 ;  Boom,  44,  of  1,760  tons,  altogether. 
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maritime  trade  of  his  ports,  in  the  issuing  of  frequent  special  licenses  to 
trade  (bat  at  great  risk)  in  foreign  commodities.  In  the  mean  time  the 
sudden  rise  of  the  port  of  Antwerp  was  checked  almost  as  much  as  it 
had  previously  been  excited. 

Antwerp,  however,  did  not  cease  to  be  a  manufacturing  city,  at  least  of 
the  second  class.  In  1 806,  she  possessed  26  factories  for  sugar  refining, 
8  for  cotton  printing,  4  for  spinning,  12  of  silk  stuffs,  2  of  silk  ribbons,  1 
of  silk  stockings,  6  of  stuffs  of  silk  and  goats'  hair,  £  dyeing  establishments, 
8  factories  of  sayettes  mixed  with  spun  worsted,  29  of  fustian,  dimity,  aud 
Siamese  cottons,  1 1  of  laces,  34  of  spun  ribbons,  9  of  cloths,  and  10  hat 
manufactories,  besides  tanneries,  breweries,  and  gin  distilleries.  The  city 
therefore  at  this  time  could  number  a  population  of  about  70,000  souls, 
chiefly  attracted  by  these  different  employments;  a  population,  however, 
far  inferior  to  that  of  two  centuries  and  a-half  before,  at  the  period  of  the  . 
breaking  out  of  the  religious  troubles.  Antwerp  in  1560,  contained  218 
streets,  and  13,500  houses;  at  the  most  prosperous  moment  of  the  imperial 
regime,  there  were  but  162  streets,  ami  10,088  houses,  within  its  walls. 

The  French  Empire  fell  in  1814,  but  Belgium  tasted  scarcely  a  moment 
of  respite.  Diplomacy,  without  condescending  to  consult  the  nation,  almost 
immediately  handed  it  over  to  Holland;  diplomacy  considering,  as  ever,  not 
the  justice  of  the  case,  not  the  rights  of  the  j>eoplc  which  it  was  aide  to  deal 
with  by  the  arbitrary  law  of  the  stronger,  but  Simply  how  the  interests  of 
more  powerful  neighbouring  countries  might  be  affected,  and  how  the  map 
of  Europe  would  lu«»k  after  the  new  arrangement.  The  union  of  a  naval 
and  commercial  jwwer,  possessing  colonies  both  rich  aud  extensive,  with  a 
great  agricultural  and  manufacturing  nation,  was  evidently  advantageous 
to  both  in  the  eyes  of  the  political  economists,  never  dreaming  of  what 
might  be  the  feelings  (<»r  prejudices,  as  they  are  called)  of  the  people  them- 
selves: these  circumstances  of  (Inference  themselves  speedily  proved  to  be 
elements  of  discord,  and  when  combined  with  difference  of  religion  and  of 
race — including  that  of  tastes  and  talents — nourished  a  normal  state  of 
rivalry  and  defiance,  which  could  not  fail  to  terminate  sooner  or  later  in 
war  and  revolution.  Moreover,  the  whole  previous  history  of  the  two 
nations  prepared  the  way  for  inevitable  dissension.  The  Dutch  feared  the 
new  freedom  of  Belgium,  especially  after  the  colonies  were  opened  to  it, 
remembering  their  ancient  supremacy  in  manufactures  and  commerce ;  the 
Belgians  on  the  other  hand  remembered  that  to  Holland  they  owed  the 
destruction  of  their  trade,  and  felt  that  if  they  had  continued  on  equal  terms 
the  separate  commercial  prosperity  of  Holland  would  never  have  sprung 
into  existence. 

Immediately  after  the  fall  of  France  in  1814,  the  customs  duties  of  the 
French  government  in  Belgium  were  replaced  by  moderate  duties  nearly 
like  those  of  1706,  at  once  opening  the  trade  of  Belgium  to  the  competition 
of  England,  without  any  preparation,  and  under  circumstances  by  no  means 
equal.  The  Prince,  of  Orange  in  taking  possession  of  the  Belgian  provinces 
endeavoured  to  satisfy  the  complaints  of  the  country  by  proclaiming  his 
inteution  "  to  encourage  agriculture,  commerce,  and  every  species  of  in- 
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dostry."  Unfortunately,  such  promises  were  never  or  but  tardily  fulfilled,  for 
almost  every  office  of  the  government  was  filled  with  Dutchmen,  and  the 
spirit  of  the  administration  of  Belgium  was  essentially  Dutch,  and  not 
Belgian,  throughout  all  its  details  of  management.  Thus  the  crisis  which 
necessarily  followed  the  break  up  of  the  44 continental  system"  in  1814, 
continued  to  depress  the  industrial  energies  of  Belgium  for  several  years, 
and  no  energetic  measures  were  taken  by  the  new  government  till  so  late 
as  1822  and  1823,  to  restore  confidence  in  the  affairs  of  commerce  and 
manufacture. 

After  1823,  greater  attention  seems  to  have  been  given  to  the  subject 
of  industrial  improvement  in  Belgium  as  well  as  in  Holland;  and  Franco 
having  adopted  protective  duties  as  an  encouragement  to  several  branches 
of  its  manufactures,  many  of  those  of  Belgium  were  similarly  protected  by 
way  of  reprisals — such  as  cloth,  chemicals,  glass,  spirits,  hats,  slates, 
porcelain  and  earthenware  manufactures.  In  1 822,  the  influence  of  the  king 
(who  seems  to  have  exerted  himself  with  euergy  and  good  will)  had  estab- 
lished a  uew  bank  in  Brussels — the  Societe  Generate — (the  first  institution 
of  the  kind  in  Belgium  authorized  to  issue  notes  payable  to  bearer),  which, 
however,  grew  but  slowly  into  recognition.  Shortly  afterwards  the  Societe 
de  Commerce  was  founded  also  at  Brussels  (though  its  chief  seat  was  at  the 
Hague),  as  a  pendant  or  complement  to  the  former,  and  intended  to  assist 
in  particular  the  manufacturers  and  the  shipowners.  The  latter  establish- 
ment succeeded  at  once,  though  Belgium,  and  particularly  Antwerp,  had 
bitterly  to  complain  of  its  principal  action  being  confined  to  the  northern 
ports,  and  that  its  direction  was  almost  wholly  Dutch. 

About  the  same  time  that  these  two  great  societies  were  established, 
several  other  public  institutions  of  great  value  were  commenced.  A  con- 
servatory of  arts  and  trades  was  opened  at  Brussels;  free  public  courses 
of  lectures  were  founded  there,  in  the  sciences  useful  to  industry ;  special 
chairs  of  mineralogy  and  geology  were  created  in  the  three  universities  of 
Belgium,  the  Athenaeum  of  Xainur,  and  the  Medical  School  of  Brussels; 
collections  of  rocks  and  minerals  were  ordered  in  the  last  named  cities.  A 
geological  map  of  Belgium  was  planned,  in  order  to  facilitate  the  working 
of  its  mines;  and  its  execution  was  confided  to  able  men  of  science.  Courses 
on  Mathematics  and  Navigation  were  opened  at  Osteude  and  Antwerp,  and 
young  men  intended  to  become  pilots  were  taught  at  the  expense  of  the 
state.  Savings  banks  were  established  and  encouraged  throughout  all  the 
provinces.  Lastly,  in  the  execution  of  all  public  works,  only  native 
products  and  manufactures  were  employed;  for  the  use  of  any  foreign 
materials  a  special  authorization  was  made  necessary,  which  could  only  be 
obtained  in  case  of  absolute  necessity.  The  greatest  public  works  them- 
selves (such  as  the  canals  of  Antoine,  of  Charleroi,  of  Terneuzen,  and  of 
the  Sambre,  the  mines  of  Luxembourg  and  Limbourg,  &c)  were  under- 
taken by  commercial  companies,  to  which  the  Dutch  government,  ever 
desirous  to  excite  the  principle  of  association,  gave  a  constant  and  powerful 
impulse.  During  the  fifteen  years  of  the  Dutch  sovereignty,  too,  there 
were  three  public  Industrial  Exhibitions;  at  Ghent,  in  1820;  at  Haarlem, 
in  1825;  and  at  Brussels,  in  1830.    In  all  prizes  were  distributed  to  the 
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best  manufacturers,  and  in  every  such  contest  the  southern  provinces 
exhibited  the  most  incontestable  superiority. 

Yet  notwithstanding  the  government  of  Holland  was  by  no  means  of  the 
worst,  still  the  partiality  of  the  Dutch  administration  was  so  constantly 
shown  for  Dutch  employes  even  in  Belgium, — and  Belgian  interests,  however 
well  attended  to  when  their  advantage  tended  directly  to  that  of  Holland, 
were  so  uniformly  sacrificed  whenever  they  seemed  to  clash  in  the  least 
with  those  of  their  political  masters, — that  it  was  morally  impossible  for  the 
growing  Belgium  nation  long  to  continue  its  connexion  with  its  neighbour 
on  such  terms  as  those  which  foreign  force  had  imposed  upon  it  in  1814-15. 
The  universal  pecuniar}'  support  given  by  all  the  Belgian  cities,  indeed  by 
all  the  people,  to  M.  Vanderstoreten,  who  was  fined  3,000  florins  (in  the 
first  prosecution  of  the  press  undertaken  by  the  Dutch  government)  for 
complaining  of  Dutch  partiality,  and  the  ruin  it  seemed  likely  to  create, 
abundantly  proves  the  unanimity  and  vehemence  of  the  popular  feeling 
upon  the  subject.  The  Dutch  government,  besides,  in  paying  a  laudablo 
attention  to  the  general  education  of  the  country,  was  unable  there  any 
more  than  in  other  departments  of  administration,  to  hold  the  reins  with 
moderation  and  partiality ;  and  the  religious  differences  between  the  two 
nations  early  added  a  sharp  element  to  those  of  international  discord, 
already  so  numerous.  The  result  of  all  these  things  was  easy  and  inevitable ; 
it  was  Revolution;  a  Revolution  successfully  concluded  in  the  peace  and 
happiness  of  complete  national  Independence. 

The  misfortunes  of  Belgium  in  past  ages  always  arose  from  the  want  of 
national  unity  among  the  people.    The  different  provinces  had  always 
each  a  separate  life,  and  they  regarded  each  other  too  exclusively  as  rivals 
in  trade  to  feel  otherwise  than  jealous  and  hostile  to  each  other's  improve- 
ment in  wealth  and  prosperity.    In  France  and  in  England,  the  spirit  of 
feudal  institutions  gave  way  before  an  ever  increasing  Central  power,  which 
concentrated  the  sentiments  as  well  as  the  energies  and  the  material  force 
of  the  whole  nation:  in  Belgium  they  were  supplanted  by  the  Communal 
spirit  alone ;  and  for  centuries  the  provinces  forgot  that  to  make  the  spirit 
of  localization  of  rights  really  wholesome  in  its  action,  all  the  little  local 
centres  must  not  only  be  strongly  connected  together  in  a  harmonious  whole, 
but  the  strength  of  the  whole  must  be  expressed  towards  other  nations  by 
a  supreme  centre  of  government,  impressed  in  its  every  act  with  a  vigorous 
national  spirit.    Industry  seemed  to  Belgium  to  be  the  mission  of  the 
country,  and  to  the  too  great  neglect  of  their  national  politics  may  be  traced 
the  cause  of  almost  every  disaster  which  even  in  their  commerce  and 
manufactures  the  nation  for  centuries  suffered.     If  it  had  secured  its 
political  independence  (which  with  less  of  provincial  disunion  it  might  have 
easily  done),  Belgium  had  known  no  treaty  of  1648,  none  of  1715;  it  had 
not  known  that  commercial  decline  of  a  century  and  a-half,  and  from  the 
influence  of  which  it  has  not  even  yet  ceased  to  suffer. 

44  There  is  no  people,"  says  M.  Briavoinne,  "  it  is  true,  whose  conscience 
is  more  spotless  or  moro  morally  free,  than  that  of  the  Belgians.  They 
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have  never  committed  a  political  crime,  they  have  never  plotted  perfidy  to 
triumph  over  their  neighbours.  Rarely  have  the  Belgians  carried  war 
beyond  their  own  frontiers,  urged  by  the  desire  of  pillage  or  of  conquest; 
but  they  have  lived  longer  than  any  other  nation  amidst  constant  civil 
disorders.  Rich  and  prosperous  at  an  early  period  of  semi-civilization, 
they  have  been  the  executioners  of  their  own  political  life;  tbey  have  them- 
selves destroyed  the  work  of  their  own  progress.  Instead  of  keeping  out 
from  their  community  the  billows  of  popular  passions,  they  have  retained 
and  fostered  them  among  themselves,  till  they  were  submerged  beneath 
their  violence.  With  a  destiny  open  to  them  the  fairest  among  all  the 
nations  round,  they  have  had  to  sustain  the  rudest  shocks  of  adversity, 
through  their  own  fault  alone,  and  in  consequence  of  a  vicious  political 
education.  Let  us  not  seek  elsewhere  the  origin  of  their  reverses,  and  of 
the  commercial  oppression  to  which  this  nation  was  reduced,  able  as  it  was 
in  the  acquisition  of  wealth,  but  ignorant  of  how  to  defend  itself  against  the 
jealousy  and  rapacity  of  foreign  rivals.**  The  picture  has  also,  however, 
another  side ;  for,  notwithstanding  all  its  political  mistakes,  and  the  conse- 
quent difficulties  under  which  its  commerce  had  to  make  its  way  to  onr 
own  times,  the  national  genius  for  industrial  exertion  never  flagged,  and 
the  people  seemed  as  fresh  on  the  occurrence  of  each  new  opportunity  for 
its  exercise  as  if  they  had  never  suffered  any  discouragement.  This 
elasticity  was  in  part  owing  to  the  personal  independence  of  the  great  bulk 
of  a  population,  where  the  lands  were  from  time  immemorial  divided 
equally  amongst  the  children  of  their  cultivators,  where  no  law  of  primo- 
geniture sacrificed  the  well  being  of  the  masses  to  the  exaltation  of  an  un- 
deserving aristocracy.  But  the  chief  cause  lies  in  the  quiet  character  and 
moral  habits,  and  social  traditions  of  the  people.  The  whole  may  thus  be 
summed  up  in  the  words  of  the  same  writer,  with  which  we  may  also  aptly 
conclude: 

"We  have  seen  the  Belgians,**  says  he,  "  preserve  their  traditions  of 
labour  as  well  as  their  regularity  of  morals.  They  show  themselves  more 
and  more  sedentary  and  quiet;  without  doubt,  they  remain  industrious 
because  they  are  moral;  and,  let  us  add,  that  they  continue  moral  because 
they  are  industrious.  But  where  is  the  principle  which  keeps  them  within 
this  happy  circle?  We  can  discover  it  in  a  hereditary  custom,  which,  from 
the  earliest  times,  has  made  of  each  of  them  at  once  a  farmer  and  an  artisan. 
This  combined  labour  constrains  a  man  to  constant  occupation,  and  one 
which  imposes  upon  him  an  almost  continual  isolation  from  crowds,  and 
respects  the  strict  division  and  distribution  of  families,  a  powerful  safe- 
guard  against  all  the  elements  of  disorganization.  Thus,  a  purely  material 
cause,  the  manufacture  of  woollens  and  linen  spread  over  the  little  villages 
more  than  in  any  other  country,  has  had  a  conservative  influence  over  the 
moral  destinies  of  the  people.  It  is  also  to  this  fact  that  we  may  attribute 
the  unchangeable  character  of  this  nation,  and  the  little  traces  left  on  it  by 
foreign  domination,  or  the  political  connection  which  it  has  suffered  from 
time  to  time  with  its  neighbours.** 
k  14  Venice,  once  dead,  has  not  come  again  to  life:  Genoa,  Malta,  the 
Italian  Republics,  Spain,  Portugal,  Holland  itself,  each  in  its  day  elevated 
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to  the  first  rank,  have  witnessed  their  gradual  decline  without  any  hope  of 
arresting  it.  Belgium  takes  another  course :  three  times,  within  sixty  years 
back  even,  it  has  been  ruined ;  very  much  oftenor  within  the  previous  two 
centuries;  but  always  its  wounds  heal  up,  and  it  takes  the  road  again,  a 
continual  subject  of  astonishment  and  envy  to  surrounding  nations." 


NOTICES  OF  BOOKS. 

Office  Hydraulic  Tables,  for  the  we  of  Engineers  engaged  in  Water  Works, 
giving  the  discharges  and  dimensions  of  River  Channels  and  Pipes. 
By  John  Neville,  C.E.,  M.R.I.A.,  County  Surveyor  of  Louth. 
London:  John  Weale. 

In  the  practice  of  engineering  it  is  most  desirable  to  economise  time  and 
mental  labour,  especially  in  connexion  with  calculations.  Those  who  are 
best  acquainted  with  rules  and  formula)  cannot  always  afford  time  to  em- 
ploy them  in  detail,  and  may  thus,  jterhapa,  be  occasionally  tempted  to  use 
them  in  a  rough  or  approximate  mauner.  The  formation  of  tables  has  been 
thus  found  indispensable  for  a  multitude  of  practical  questions,  among  which 
those  bearing  on  water  works  occupy  a  prominent  position. 

The  object  of  the  collection  of  tables  now  arranged  by  Mr.  Neville  is 
evidently  to  permit  engineers  who  are  engaged  in  works  relating  to  the 
management  of  water,  to  easily  and  quickly  find  such  results  as  they  may 
require  in  the  course  of  practice.  The  tables  are  all  contained  on  one  side 
of  a  single  sheet,  so  as  to  admit  of  being  framed,  or  otherwise  conveniently 
exhibited  in  an  office,  so  that  any  required  numbers  might  be  obtained  at  a 
glance.  They  are  three  in  number: — Table  I.  gives  the  mean  relative  di- 
mensions of  equally  discharging  trapezoidal  river  channels,  with  slopes 
varying  from  2 \  to  1,  to  a  vertical  direction.  Table  II.  gives  the  dis- 
charge in  cubic  feet  per  minute  from  the  primary  channel  100  in  width, 
and  the  corresponding  mean  depth  taken  as  feet  This  table  seems  to  be 
especially  applicable  in  drainage  works,  or  in  those  undertaken  to  preserve 
lands  from  the  effects  of  inundations,  as  it  will  give  for  each  particular 
wise  the  dimensions  of  channel  which  will  answer  best,  in  conformity  with 
the  requirements  of  the  case,  for  keeping  the  water  surface  below  the  level 
of  the  neighbouring  lands.  Table  III.  is  adapted  for  use  in  connexion 
with  water  works,  as  it  is  capable  of  giving  the  velocity  in  inches  per 
second,  and  the  discharge  in  cnbtc  feet  per  minute,  from  a  cylindrical  pipe, 
when  the  diameter  and  fall  are  given.  Portions  of  these  tables  have  been 
already  given  in  Mr.  Neville's  volume  on  Hydraulic  Formulae,  &c,  and  they 
seem  to  be  all  calculated  according  to  the  rnles  contained  in  that  book. 

Recent  researches  having  shewn  that  the  hydraulic  mean  depth,  or 
mean  radius,  and  consequently  the  diameter  of  a  tube,  influences  the  resis- 
tance to  the  flow  of  water  to  a  greater  extent  than  what  has  been  pre- 
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▼ioualy  supposed,  it  is  probable  that  these  tables  would  be  slightly  changed 
by  taking  the  matter  into  account.  From  a  notice  which  appeared  in  this 
Journal  of  the  experimental  researches  of  M.  Darcy,*  it  appears  that 
one  of  the  terms  in  the  formula,  expressing  the  resistance,  varies  inversely 
as  the  mean  radius  of  the  tube,  consequently,  comparing  this  experiment 
with  that  usually  given  by  writers  on  hydraulics,  it  follows,  that  in  table 
III.  of  those  now  under  consideration,  the  velocities  for  tubes  of  great 
diameter  would  be  too  low,  and  for  those  of  small  diameter  the  velocities 
would  be  too  high.  This  we  have  already  found  in  two  or  three  instances, 
but  the  differences  are  not  considerable,  and  we  shall  defer  further  details 
on  the  point  until  M.  Darcy  shall  have  published  his  tables. 

However  useful  tables  of  reference  may  be  in  practice,  they  do  not 
dispense  with  the  study  of  the  principles  on  which  they  are  based;  this  is 
especially  the  case  in  hydraulic  engineering,  where  the  circumstances  under 
which  an  engineer  may  have  to  act  are  capable  of  infinite  variety.  The 
geographical  and  physical  circumstances  of  Ireland  have  repeatedly  been 
referred  to  as  showing  its  adaptation  for  all  kinds  of  operations  connected 
with  water.    Its  streams  and  rivers  present  sources  of  power  equivalent  to 
the  annual  combustion  of  millions  of  tons  of  coal;  its  surface  presents 
facilities  for  important  lines  of  inland  navigation;!  immense  areas  of  its 
fertile  soil  are  rendered  useless  by  their  moist  and  saturated  condition.  The 
multitude  of  complex  practical  problems  in  mill-work,  works  of  navigation, 
and  drainage,  which  such  facts  suggest  for  solution,  can  never  be  safely 
undertaken  without  the  possession  of  sound  knowledge  on  the  subject  of 
hydraulics.    Of  the  existence  of  such  knowledge  in  Ireland,  we  regret  to 
perceive  but  little  evidence  in  any  of  the  great  public  works  hitherto 
accomplished ;  and  what  is  yet  more  extraordinary,  very  little  attention 
seems  to  be  given  to  the  study  of  hydraulic  engineering  in  any  of  the  public 
seminaries  of  education,  which  profess  to  embrace  in  their  curriculum  the 
teaching  of  industrial  science.    Thus,  although  we  find  in  the  report  of  the 
Dublin  University  Commission,  Appendix  A.  p.  199,  some  mention  made 
of  the  study  of  hydrostatics  and  hydraulics,  it  seems  to  be  only  of  a  very 
elementary  and  general  nature.    The  calendars  of  the  Queen's  Colleges 
Bhow  that  the  study  of  hydraulics  in  connexion  with  their  engineering 
schools,  has  been  almost  entirely  omitted  in  the  courses  taught  in  these 
establishments.    Schools  of  practical  science  in  Ireland  should  aspire  to  do 
something  more  than  to  provide  assistants  to  railway  engineers,  or  a  staff 
of  surveyors  for  public  relief  works.    We  would  request  those  who  are 
entrusted  with  their  management  to  look  to  Belgium,  where  industrial 
knowledge  has  acquired  the  greatest  development,  and  been  crowned  with 
the  most  satisfactory  results.    Let  them  examine  the  admirable  manner  in 
which  engineering  and  industrial  science  arc  taught  at  the  schools  of  Ghent 
and  Liege,  aud  we  feel  assured  that  our  remarks  on  the  system  pursued  in 
Ireland  will  be  acknowledged  to  be  far  from  severe  or  exagerated. 

•  Journal  of  Industrial  Progress,  Vol.  I.,  p.  221. 

f  Sec  Journal  of  Industrial  Progress,  September  and  October,  1864. 
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Art.  I. — On  the  Apprenticeship  Workshops  and  Apprenticeship  Schools  of 
Belgium,    (Ateliers  d'Apprentissage  and  Ecolcs  d'Appreutiasage.) 

Industrial  Institutions  of  Belgium. — No.  L 

The  historical  sketch  of  Belgian  Industry  given  in  the  February  number 
of  this  journal,  relieves  us  from  the  necessity  of  making  any  preliminary 
observations  in  the  present  paper  upon  the  previous  condition  of  that 
country,  at  the  same  time  that  it  will  enable  our  readers  to  form  a  juster 
notion  of  its  present  condition,  and  of  the  measures  which  have  been  taken 
to  revive  its  industry.  As  that  sketch  brings  the  industrial  history  of 
Belgium  only  down  to  the  period  of  the  Revolution,  by  which  it  emanci- 
pated itself  from  Holland,  it  is  necessary  to  make  some  observations  upou 
the  effects  of  that  change  upon  its  manufactures  and  commerce. 

The  few  years  which  succeeded  the  peace  of  1815  were  very  disastrous 
to  Belgian  manufactures,  owing,  on  the  one  hand,  to  the  great  French 
market  having  been  closed  up  by  the  separation  from  France,  ami  to  the 
competition  of  English  manufactures,  which  had  only  to  encounter  very  light 
duties,  rendered  so  to  favour  Dutch  commerce.  The  first  real  step  taken 
to  revive  manufactures  was,  the  grant  in  1817,  of  the  old  archiepiscopal 
palace  of  Seraiug,  to  the  brothers,  Charles,  James  and  John  Cockerill, 
on  the  condition  that  they  would  establish  an  iron  works  and  machine 
factory,  according  to  the  English  fashion,  upou  a  gigantic  scale,  which 
might  serve  at  once  as  a  model  and  as  a  source  from  which  machinery 
might  be  obtained,  without  beiug  obliged  to  have  recourse  to  foreign  na- 
tions. Scralng,  situated  two  leagues  from  Liege,  on  the  banks  of  the  Mease, 
fai  the  midst  of  abundance  of  iron  and  coal,  was  admirably  adapted  for  the 
purpose.  As  great  difficulties  stood  in  the  way  of  the  execution  of  this 
project,  a  flax  spinning  factory  w  as  first  organised  in  the  building.  In 
IS  19,  the  original  idea  of  creating  an  iron  works  was  revived  under  the 
immediate  encouragement  of  the  King  of  Holland,  who  personally  visited 
the  factory  during  the  first  trials,  which  consisted  in  the  construction  of 
flax  spinning  machinery  and  steam-engines.  But  it  was  only  between  the 
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years  1 822  and  1 823,  that  the  foundation  of  the  present  gigantic  works, 
perhaps  the  most  complete  in  the  world,  was  laid. 

The  first  effect  of  the  establishment  of  Seraing  was,  to  produce  a  num- 
ber of  good  mechanics,  and  to  bring  the  use  of  steam  power  and  labonr 
saving  machines  into  general  use.  It  also  paved  the  way  to  the  creation 
of  large  fortunes,  aud  the  working  of  coal  mines,  and  the  manufacture  of 
iron  on  a  large  scale.  And  here  we  may  remark,  that,  John  Cockerill 
was  also  one  of  the  first  who  introduced  into  Belgium  the  English  method 
of  making  iron  by  means  of  coal. 

The  sudden  impulse  thus  communicated  to  Belgian  manufactures  demand- 
ed a  new  organization  of  the  public  credit;  and  accordingly  steps  were 
taken  to  found  a  great  bank,  under  the  name  of  the  Societe  Generate  pour 
favoriser  CindwirU  national*,  with  a  capital  of  50  million  of  guilders,  (about 
£4,166,000,)  in  60,000  shares  of  500  guilders  (£40)  each,  but  with 
power  to  commence  operations  so  soon  as  one-half  of  the  capital  should  be 
subscribed  for.  Part  of  the  capital,  to  the  extent  of  20  millions,  was  to 
be  invested  in  land,  which  the  King  sold  on  favourable  terms,  the  Society 
paying  the  purchase  money  by  gradual  instalments. 

This  Joint  Stock  Bank,  having  its  head  quarters  at  Brussels,  was  in  a 
position  to  establish  branch  banks  throughout  the  country,  for  the  discount- 
ing of  bills,  in  which  its  operations  would  be  very  much  facilitated  by 
its  privilege  of  issuing  notes,  payable  to  bearer,  to  the  full  extent  of  its 
capital ;  and  in  addition,  it  was  made  the  medium  for  receiving  and  paying" 
the  state  funds.  Besides  its  discount  business,  it  was  also  a  bank  of  depo- 
sit ;  but  its  most  important  feature  was,  that  it  could  make  loans  on 
public  securities,  on  goods,  and  even  upon  manufacturing  plant. 

Notwithstanding  the  advantages  which  such  an  institution,  then  so  much 
wanted,  held  forth,  and  the  fact  that  the  King  guaranteed  5  per  ceut.  upon 
the  capital,  it  did  not  meet  with  much  support  when  first  originated.  Only 
6,500  shares  out  of  the  first  issue  of  30,000,  wero  subscribed  for.  The 
King  of  Holland  was  accordingly  obliged  to  take  up  the  remaining  23,500 
shares,  in  order  to  prevent  the  whole  project  from  falling  to  the  ground. 
In  the  course  of  a  year,  however,  the  snares  rose  above  par,  chiefly  owing 
to  the  ordinance  of  the  30th  of  August,  1823,  which  raised  the  import 
duties  upon  several  articles,  by  way  of  reprisal  upon  the  hostile  tariff  of 
other  countries.  Capital  now  flowed  in  abundance  to  the  bank,  which 
being  in  turn  thereby  enabled  to  discount  freely,  and  to  make  advances 
upon  goods  and  upon  plant,  gave  an  immense  impulse  to  manufacturing  in- 
dustry, whilst  the  general  commerce  of  the  country  was  improved  by  the 
increase  of  its  circulating  medium  from  the  issue  of  the  notes.  The  extent 
of  this  impulse  may  be  judged  from  this,  that  in  1827  the  bank  discounted 
to  the  extent  of  half  its  capital ;  and  in  1 830  the  amount  of  its  discounts 
exceeded  its  capital. 

The  success  of  the  Societe  Generalt,  after  the  first  year  of  its  existence, 
called  another  joint-stock  bank  into  existence,  under  the  name  of  the 
Societe  de  Commerce*  and  whose  chief  seat  was  at  the  Hague.  As  its  name 
imports,  it  was  destined  for  the  encouragement  of  commerce,  and  especi- 
ally of  the  Dutch  export  commerce  in  Belgian  manufacture*,  by  discounts 
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and  loans  in  connection  with  exports.  King  William  also  patronized  this 
bank,  not  in  name,  but  in  reality;  for  besides  taking  shares  to  the  amount 
of  four  millions  of  guilders  (about  £3*20,000),  and  pledging  himself  to  the 
extent  of  twelve  millions  (about  £960,000) — the  whole  capital  being 
thirty-seven  millions  (about  £2,960,000)— he  further  guaranteed  the 
shareholders  four  and  a-half  per  cent.  In  a  few  days  the  subscriptions 
amounted  to  seveuty  millions  of  guilders  (about  £5,600,000.) 

Through  the  active  support  of  the  credit  system  thus  organized,  new 
manufactures  sprung  into  existence;  new  machine  factories  were  established, 
especially  in  the  district  of  Charlcroi;  the  iron  and  other  metal  trades  ex- 
tended at  Liege ;  the  use  of  coal  as  a  fuel  for  the  manufacture  of  iron 
rapidly  increased,  as  did  similarly  the  cloth  manufacture  of  Verviers,  and 
the  cotton-spinning  at  Ghent. 

The  spirit  of  association  also  grew  up,  chiefly  in  consequence  of  the 
example  afforded  by  the  banks,  and  their  active  assistance  in  all  projects. 
Companies  were  formed  for  working  iniues.  the  construction  or  completion 
of  canals,  and  for  insurance  and  assnraucc  of  property  and  life.  In  1830 
the  total  capital  of  all  the  joint-stock  companies  got  up  in  connection  with 
the  two  banks,  amounted  to  £10,000,000. 

The  revolution  of  1830,  in  giving  freedom  to  Belgium,  at  the  same  time 
diminished  its  trade ;  for,  by  its  separation  from  Holland,  it  lost  the  im- 
portant market  of  Java,  and  the  benefits  derivable  from  the  extended  com- 
merce and  wealth  of  Holland. 

Under  the  impulse  of  a  national  government,  and  especially  under  the 
direction  of  the  enlightened  minister,  M.  Kogicr,  it  was  resolved  to  coun- 
terbalance this  loss,  by  stimulating  internal  commerce,  by  improving  the 
means  of  communication,  and  of  giving  a  new  impulse  to  foreign  commerce, 
in  making  Belgium  the  highway  of  German  commerce,  by  connecting  the 
Rhine  with  the  sea  by  a  railway.  Not  only  was  this  done,  but  the  whole 
country  has  been  covered  with  a  network  of  railways;  new  canals  have 
been  cut,  others  completed,  and  the  navigation  of  the  rivers  improved. 

The  great  benefits  conferred  upon  Belgian  industry  by  the  financial  en- 
terprize  of  the  King  of  Holland,  were  very  naturally  lost  sight  of  in  the 
struggle  for  independence.  The  General  Society  was  especially  taxed 
with  being  imbued  with  the  single  object  of  accumulating  wealth,  and 
with  being  anti-national,  in  consequence  of  the  large  share  which  the  King 
of  Holland  had  in  its  property.  Another  cause  of  unpopularity  arose 
from  its  relations  with  the  public  funds  before  the  Revolution.  As  already 
remarked,  it  had  been  made  the  depository  of  the  taxes  raised  under  the 
Dutch  government  When  the  Revolution  broke  out,  therefore,  they  held 
large  sums  of  this  kind,  which  the  Dutch  government  wonld  have  claimed, 
had  it  succeeded  in  conquering  Belgium,  but  which  the  national  Belgian 
government  naturally  claimed  as  their  property.  The  bank  delayed  meet- 
ing the  claim  of  the  latter  as  long  as  possible;  and  hence,  although  it 
could  not  be  denied  that  the  general  society  had  rendered  eminent  services 
to  the  country,  it  was  considered  indispensable  to  its  perfect  independence 
that  another  and  similar  institution  should  originate  with  the  national 
party.    This  institution  was  the  Bank  of  Belgium,  which,  in  its  chief  fea- 
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tares,  resembled  the  General  Society.  Its  capital  was,  however,  much 
smaller,  and  the  state  did  not  guarantee  any  interest,  bat,  on  the  contrary, 
stipulated  that  at  least  one  per  cent,  interest  should  be  given  upon  all 
public  funds  with  which  it  may  be  entrusted. 

By  the  establishment  of  the  Bank  of  Belgium,  a  good  deal  of  French 
capital  was  imported  iuto  Belgium,  and  a  rivalry  at  once  sprung  np  be- 
tween the  two  banks,  which  did  immense  service  to  the  country.  Numer- 
ous industrial  undertakings  were  set  on  foot;  and  many  proprietors  of 
mines,  iron  works,  and  factories,  who  bad  not  the  capital  to  work  them 
effectively,  formed  companies  under  the  auspices  of  one  or  other  of  the 
banks,  and  in  this  way  made  large  fortunes. 

Two  new  societies  or  banks  were  also-  formed  as  offshoots  of  the  General 
Society,  called  the  Society  of  Commerce,  and  the  National  Society,  and 
having  the  same  objects  as  the  parent  body  and  the  Bank  of  Belgium. 
Under  the  patronage  of  the  Gcueral  Society  and  of  its  two  offshoots,  thirty- 
one  companies  were  formed  between  1 830  and  1 838,  whose  total  capital 
amounted  to  102,640,000  francs  (£4,105,680.)  These  companies  in- 
cluded projects  of  all  kinds,  such  as  canals,  railways,  steamboats,  beet- 
sugar  factories,  sugar-refineries,  carpet  and  mirror  factories,  iron  works,  &c 

Under  the  direct  patronage  of  the  Belgian  Bank,  twenty- two  companies 
were  formed,  chiefly  for  the  workiug  of  mines,  and  for  the  exteusion  or 
establishment  of  various  manufactures,  among  which  may  be  mentioned  the 
celebrated  company  of  the  Vieille  Montague  zinc  works,  the  iron  works  of 
Ougree,  and  the  glass  works  of  Charleroi.  The  total  capital  of  these  com- 
panies amounted  to  54,150,000  francs  (£2,166,400.) 

The  united  capital  of  the  General  Society  and  its  two  offshoots,  amount- 
ed  to  125,000,000  of  francs  (£5,000,000.)  To  this  must  be  added  a 
reserve  of  more  than  22,000,000  of  francs  (£880,000),  existiug  in  1838, 
and  also  the  sum  of  12,000,000  of  francs  (£480,000),  representing  the 
capital  of  one  of  the  companies  formed — an  insurance  company,  whose 
capital  was  not  sunk  in  plant,  and  could  be  therefore  employed  to  meet 
a  crisis.  That  is,  a  total  capital  of  159,000,000  of  francs  (£6,360,000), 
to  meet  Labilities  to  the  extent  of,  at  the  utmost,  100,000,000  of  francs 
(£4,000,000.) 

The  Bank  of  Belgium  was  not  in  an  equally  favourable  position,  for  its 
whole  available  capital,  inclusive  of  12,000,000  of  francs  (£480,000), 
representing  that  of  a  company  included  in  the  twenty-two  companies 
above-mentioned,  whose  capital  could  be  at  once  made  available,  was 
only  32,000,000  of  francs  (£1,280,000),  against  which  there  were  lia- 
bilities to  the  extent  of  42,150,000  of  francs  (£1,686,000);  that  is, 
54,150,000,  less  the  12,000,000  of  realizable  capital.  And  accordingly, 
when  a  crisis  occurred  in  1838,  the  Bank  of  Belgium  suspended  payment, 
and  the  greatest  commercial  disasters  would  have  occurred*  if  the  General 
Society  had  not  succeeded  in  weathering  the  storm. 

The  spirit  of  association  thus  developed,  and  which  was  not  confined  to 
the  formation  of  joint-stock  companies  alone — for  a  great  number  of  private 
companies,  on  the  principle  of  limited  liability,  were  also  formed— raised 
the  mining  operations,  the  manufacture  of  iron  and  other  metals,  and  many 
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branches  of  Belgian  industry,  to  a  level  with  the  most  improved  of  other 
nations. 

The  effects  of  the  application  of  steam  power  to  manufactures,  the  in- 
vention of  labour-saving  machines,  and  the  improvement  of  processes  by  the 
application  of  science,  which  commenced  with  the  end  of  the  last  century, 
were  now  beginning  to  exert  a  decided  influence  upon  the  industry  of 
Europe.  It  soon  became  evident  that  not  only  would  the  first  rank  in 
industry  belong  to  that  nation  which  would  most  fnlly  take  advantage  of 
the  revolution  effected  in  industry,  but  that  it  was  absolutely  necessary  to 
do  so  at  once,  in  order  to  prevent  the  manufacturing  industry  of  a  country 
from  being  gradually  destroyed  by  the  competition  of  the  more  advanced 
nations. 

Were  it  not  for  the  credit  system  thus  organized,  whatever  its  intrinsic 
defects  may  have  been — and  they  were  numerous — Belgium  would  not 
have  been  able  to  maintain  its  position  as  a  manufacturing  country.  The 
extent  to  which  it  has  taken  advantage  of  the  revolution  in  industry,  may 
be  best  judged  by  the  progress  which  it  has  made  in  several  great  branches 
of  trade;  as,  for  example,  the  working  of  its  coal,  iron,  and  zinc  mines,  its 
glass  and  iron,  and  even  its  woollen  and  cotton  manufactures,  which  have 
greatly  increased  in  importance,  notwithstanding  the  check  which  they  re- 
ceived iu  1834,  by  the  entrance  of  the  greater  number  of  the  German 
states  into  the  Zollverein,  or  German  Customs  Association,  by  which  its 
best  market  was  cut  off. 

Thus,  for  example,  the  average  number  of  persons  employed  in  coal- 
mining from  1840  to  1845,  was  38,992,  and  in  the  next  five  years, 
45,839.  The  total  average  quantity  of  coal  annually  raised,  from  1831 
to  1835,  was  only  1,575,000  tons,  while  in  1851  it  was  6,234,000  tons. 

In  184 1,  2,286  persons  were  employed  in  metallic  mining;  in  1 850  there 
were  5,700 ;  at  the  same  periods,  the  number  of  steam-engines  employed 
increased  from  8  to  36,  or  from  107  to  1,208  horse  power.  The  quantity 
of  zinc  ore  raised,  increased  from  19,000  tons  to  62,000  tons,  and  the  iron 
ores  from  179,000  to  473,000  tons.  The  manufacture  of  zinc  from  the 
ores  of  the  Vieille  Montague  district  increased  enormously  since  1840. 
In  1851,  2,640  persons  were  employed  in  raising  the  ore,  and  extracting 
the  zinc,  and  rolling  it  into  sheets.  The  total  quantity  produced  was 
1 1,593  tons,  or  about  one-fourth  of  all  the  zinc  produced  in  Europe,  and 
four-fifths  of  all  made  in  Belgium. 

The  imports  of  raw  cotton  for  home  consumption,  rose  from  16,548,752 
lbs.  in  1841,  to  26,712,060  lbs.  in  1852.  The  export  of  cotton  fabrics 
in  1841  was  1,159,187  lbs^  and  in  1852  it  had  risen  to  3,695,127  lbs. 

The  woollen  industry  of  Belgium  has  greatly  increased.  The  export  of 
cloths  and  other  fine  fabrics  of  pure  wool,  amounted  to  1,398,989  lbs.  in 
1841,  and  to  1,842,444  lbs.  iu  1851.  The  number  of  spindles  engaged 
in  spinning  woollen  yarns  has  also  greatly  increased,  but  large  quantities  of 
yarns  are  still  imported.  The  production  of  woollen  fabrics  other  than 
cloths,  is  also  still  far  below  the  annual  consumption  of  the  country. 

The  various  manufactures  dependent  upon  the  cheap  production  of  iron 
and  upon  abundance  of  fael,  have  naturally  followed  the  general  progress. 
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For  example,  the  export  of  nails  in  1841  was  4,526  tons,  but  in  1851  it 
bad  risen  to  9*061  tons,  or  fully  double.  The  total  export  of  fire  arms  in 
1841  was  2,418,277  francs  (£96,731),  and  in  1850,  4,923,900  francs 
(£196,956),  or  more  than  double.  Similarly,  the  value  of  the  exports 
of  machinery  in  1850,  exceeded  that  of  1841  by  1,315,000  francs 
(£52,600.) 

In  1840  the  Belgian  glass-houses  produced  20,000,000  square  feet  of 
glass;  in  1847  the  produce  had  risen  to  32,000,000  square  feet.  The 
export  of  all  kinds  of  glass  in  1841,  was  106,496  cwts.,  and  in  1852  it 
had  reached  348,214  cwts.,  exclusive  of  plate  glass,  to  the  value  of 
£49,490,  the  manufacture  of  which  commenced  only  in  1840. 

In  1841,  Belgium  imported  paper  to  the  value  of  378,000  francs 
(£15,120),  and  exported  to  the  value  of  220,000  francs  (£8,800.)  In 
1850  the  export  rose  to  1,500,000  francs  (£60,000),  whUe  the  import 
fell  to  240,000  francs  (£9,600.) 

The  influence  of  the  Belgian  credit  system,  and  of  the  development  of 
internal  communication,  as  well  as  of  the  active  interest  exhibited  by  the 
Belgian  legislature  and  government,  upon  the  progressive  development  of 
the  manufactures  and  commerce  of  the  country,  may  be  thus  summarized. 
If  we  classify  the  commerce  of  the  country  for  the  year  1851  into,  1st, 
raw  materials;  2nd,  food;  3rd,  manufactured  articles;  and  represent  the 
whole  importation  and  exportation  each  by  100,  the  following  will  be  the 
per-centage  of  each  of  the  three  classes  of  articles: — 

Importation*.  Exportations. 

Raw  materials        .      43  per  cent.  43  per  cent 

Articles  of  food  40      „  15  „ 

Manufactured  articles      17      „  42  „ 

100  100* 
The  export  of  the  products  of  labour  is,  therefore,  nearly  two  and  a- half 

times  more  in  proportion  than  the  imports  of  the  same  kind  of  products. 
A  comparison  of  the  commerce  of  the  five  years  from  1 840  to  1 845, 

with  the  corresponding  period  from  1845  to  1850,  gives  the  following 

interesting  results: — 

The  import  of  raw  materials  increased  to  the  extent  of       7fV  per  cent 

The  import  of  food  to         ...  15^  „ 
Whilst  the  import  of  manufactured  articles  had,  on  the 
•        other  hand,  fallen  to  the  extent  of         .         .  „ 

The  export  of  raw  materials  increased  to  the  extent  of  41^  „ 

it        n    footI  »  n  s*r\i  « 

,,  manufactured  articles  ,,  1«Mj  >. 

This  increase  in  the  export  of  manufactured  articles  is  the  more  remark- 
able, as  the  second  period  of  five  years  includes  the  years  1848  aud  1849, 
which  were  highly  unfavourable  to  commerce. 

The  spirit  of  association  which  was  developed  to  so  extraordinary  an 
extent  in  the  first  ten  years  of  Belgian  freedom,  appears  to  keep  pace 
fully  with  the  progress  of  its  manufacturing  industry.  In  the  five  years 
between  1845  and  1850,  no  less  than  511  new  partnerships  of  the 
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ordinary  kind,  and  1 10  companies  on  the  system  of  limited  liability,  were 
formed  and  registered  before  the  tribunals  of  commerce.  In  1852,  the 
number  of  joiut-stock  companies  hsd  increased  to  191*  with  a  nominal 
capital  of  880,347,298  francs  (£35,213,891).  This  capital  was  thus 
distributed:— 252,000,000  of  francs  (£10,080,000)  were  engaged  in 
banks  and  similar  institutions;  40,000,000  of  francs  (£1,600,000)  in 
commercial  undertakings;  185,000,000  of  francs  (£7,400,000)  in  mining 
and  the  manufacture  of  metals;  20,000,000  of  francs  (£800,000)  in 
manufacturing  industry,  especially  in  the  textile  manufactures;  10,000,000 
of  francs  (£400,000)  in  sugar  factories ;  1 0,000,000  of  francs  (£400,000) 
in  glass  factories;  and  the  remainder  in  various  other  branches  of  in- 
dustry, such  as  roads  and  canals,  navigation,  railroads,  insurance  com- 
panies, &c. 

From  the  foregoing  statements  it  is  evident  that  Belgian  industry  is  in 
a  highly  prosperous  condition,  so  far  as  production  serves  as  an  index  of  its 
condition.  The  position  which  its  cloths,  its  glass,  its  fire  arms,  and  its 
machinery  hold  in  foreign  markets,  is  sufficient  proof  of  the  degree  of 
perfection  which  it  has  attained  in  several  branches,  and  which  was  amply 
attested  by  the  part  which  it  took  in  the  London  Exhibition  of  1851. 

There  is  one  branch  of  Belgian  manufacture,  however,  which  we  have 
not  hitherto  mentioned,  which  forms  a  great  exception  to  the  general  state 
of  prosperity,  namely  the  linen  manufacture,  one  of  the  oldest,  most  cele- 
brated and  considerable  branches  of  the  trade  of  Belgium. 

The  Belgian  linen  industry,  like  that  of  Ireland  formerly,  to  a  consider- 
able extent  was  a  domestic  manufacture,  which  only  occupied  the  leisure 
hours  of  the  family,  or  in  winter,  when  out  door  agricultural  labour  was 
impracticable.  The  farmer  or  labourer  who  tilled  a  little  land,  planted 
a  patch  of  flax,  which  he  steeped,  scutched,  and  hackled,  and  which  his 
wife  or  daughters  spun  and  bleached  ;  the  yarns  thus  made,  were  either 
woven  iuto  fabrics  by  the  owner  of  the  flax  himself,  or  sold  to  others; 
in  either  case  the  produce  was  sold  at  the  local  markets  or  fairs  to  the 
merchants. 

This  kind  of  industry  created  a  new  class  of  workers,  that  is,  weavers 
who  were  not  rich  enough  to  possess  land,  and  consequently  did  not  grow 
flax,  but  who  possessed  a  loom  and  a  cottage,  and  either  purchased  or  ob- 
tained on  credit  from  some  farmer  sufficient  yarn  to  make  a  piece  of  linen, 
which  they  wove  in  winter  and  then  sold,  whilst  in  summer  they  hired  them- 
selves as  agricultural  labourers. 

The  latter  class  soon  divided  itself  into  two  others,  one  composed  of 
men  who  bad  acquired  some  capital,  and  who  purchased  the  flax  in 
the  straw,  and  had  it  steeped,  scutched,  spun,  and  woven — small  manufac- 
turers in  fact ;  and  the  other  composed  of  those  who  did  not  even  possess 
a  loom,  and  who  worked  by  the  piece  for  the  others. 

Such  was  the  classification  of  the  people  engaged  almost  exclusively 
some  years  ago  in  the  linen  manufacture  of  Ireland  ;  such  is  to  this  day, 
that  of  those  employed  in  it  in  Belgium. 

An  agricultural  population  being  notoriously  the  slowest  to  progress  or 
take  advantage  of  improvement,  the  direct  connexion  of  the  linen  mans- 
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facture  with  the  cultivators  of  the  soil  was,  judged  from  a  merely  manufac- 
taring  poiut  of  view,  injurious  to  its  development.  The  same  processes  for 
the  preparation  of  the  fibre  were  followed  for  centuries,  the  same  rude 
looms  were  nsed  in  weaving  the  fabrics. 

The  liucn  manufacture  in  parts  of  Ireland  was  to  some  extent  an  excep- 
tion to  this  rule,  for  in  many  respects  it  assumed  the  character  of  a  forced 
or  exotic  manufacture,  because  it  suited  the  purposes  of  the  English 
government  to  specially  encourage  the  linen  manufacture  after  their  infa- 
mous suppression  of  the  woollen  manufacture.  The  appoiutment  of  a  hoard 
of  trustees  for  the  linen  and  hempen  manufactures  by  the  Act  of  1699*  but 
which  was  only  definitively  constituted  in  1711,  stimulated  improvements 
in  the  processes  for  preparing  the  flax,  and  in  the  looms  used  in  weaving; 
it  furthermore  endeavoured  to  separate  the  linen  manufacture  to  some  ex- 
tent from  itfi  too  close  alliance  with  agriculture.  The  mcaus  which  they 
adopted  for  this  purpose  were  the  importation  of  Russian  and  Dutch 
flax  seed;  the  distribution  of  the  most  improved  implements;  the  ap- 
pointment of  competent  persons  in  different  localities  to  superintend  the 
management  of  the  flax  crop  ;  the  numbering  of  the  yarns  ;  the  appoint- 
ment of  inspectors  and  seal  masters  to  superintend  the  localities  where  the 
manufacture  was  carried  on.  and  to  brand  the  sowing  seed ;  the  giving  of 
bounties  for  the  sowing  of  flax  seed,  for  the  building  of  scutch  mills,  for 
the  spinning  of  fine  yarns,  the  establishment  of  spinning  factories,  and  the 
manufacture  and  exportation  of  particular  kinds  of  linen  fabrics.  From 
1711  to  1737  the  board  had  £6000  a  year  at  their  disposal  for  these 
various  purposes  ;  aud  in  the  latter  year  it  was  increased  to  £20,000  per 
annum,  at  which  it  remained  for  very  many  years.  Although  a  large 
amount  of  these  funds  were  squandered  in  jobbing,  many  of  the  objects  for 
which  the  board  was  established  were  effected,  more  especially  the  commu- 
nication of  a  more  manufacturing  spirit  to  the  whole  industry. 

The  invention  of  the  machinery  for  spinning  cotton  naturally  led  to 
similar  attempts  being  made  to  spin  flax;  and  accordingly,  so  early  as 
1 793,  machinery  for  spinning  flax  was  erected  in  Knglaud,  and  soon  spread, 
aud  in  1805  the  first  milt  was  erected  in  Ireland.  Although  a  bounty  of 
thirty  shillings  per  spindle  led  to  the  establishment  of  soveral  factories, 
whoso  aggregate  number  of  spindles  in  18U9  was  <i,369,  flax  spinning  by 
machinery  made  but  little  real  progress  in  the  linen  districts  of  Ireland 
previous  to  1825;  for  out  of  fourteen  flax  spinning  factories  existing  in 
1815,  only  five  were  in  Ulster. 

In  the  early  stages  of  flax  spinning  the  yarn  was  dry  spun,  and  was 
necessarily  coarse,  and  was  only  employed  for  canvass,  sail  cloth,  and 
coarse  drills  for  trowsering.  The  machines  were  gradually  improved,  and 
yarns  of  higher  numbers  made;  but  the  greatest  improvement  effected  waa 
the  invention  of  the  process  of  wet  spinning,  by  which  mnch  finer  yarns, 
and  of  remarkable  uniformity,  could  be  produced.  In  1?25,  English  and 
Scotch  yarns  made  by  this  method  were  largely  imported  into  Ireland,  and 
completely  undersold  the  hand  spun  yarns. 

Mere  cheapness  was  not  however  the  sole  cause  of  the  preference  shown 
from  the  first  for  mill  spun  yarns;  they  are  more  uniform  in  thickness  and 
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consequently  an  evener  fabric,  and  one  more  uniform  in  quality  can  be  mado 
with  them,  than  with  hand-spun  yarns.  A  linen  merchant  could  now 
make  np  an  order  for  any  quantity  of  linen  fabrics,  and  be  certain  that  all 
the  different  pieces  would  have  the  same  degree  of  fineness  and  the  same 
appearance,  and  be  exactly  the  same  as  the  sample.  This  he  could  not 
formerly  do  with  hand-spun  yarns;  indeed  it  was  an  extremely  difficult  task 
for  a  linen  merchant,  and  required  considerable  skill,  to  assort  his  parcels  of 
linen  correctly,  from  the  variations  in  the  quality  of  the  yarns  employed, 
even  the  same  piece  of  linen  often  exhibited  considerable  variation  in  the 
uniformity  of  the  threads  composing  it. 

It  was  fortunate  for  the  Irish  linen  trade  that  the  struggle  between 
hand-spun  and  mill-spun  yarns  was  not  protracted,  and  that  flax  mills  were 
rapidly  erected  in  the  north  of  Ireland,  fer  otherwise  Irish  linens  would  have 
been  driven  from  all  the  markets  of  the  world. 

A  large  proportion  of  the  fabrics  made  in  Ireland  did  not  require  very  fine 
yarns  for  their  production,  being  chiefly  medium  numbers;  the  flax  pro- 
duced in  Belgium,  on  the  other  hand,  is  of  very  superior  quality,  and  admits 
of  being  spun  to  very  fine  numbers,  fitted  for  muslin,  lawn,  &c.  Mill-spun 
yarns  accordingly  came  into  competition  first  with  Irish  hand-spun  yarns, 
and  did  not  much  effect  the  finer  Belgian  ones,  which  could  not  as  yet  be 
spun  by  machinery ;  gradually  however  this  took  place,  and  with  the  ex- 
ception of  the  yarns,  from  400  to  800  lea,  used  for  making  cambrics  and 
lawn,  all  those  required  for  the  production  of  the  great  mass  of  linen 
fabrics  can  be  mill-spun. 

From  the  more  intimate  relation  existing  between  agriculture  and  the 
linen  trade,  the  struggle  between  human  labour  and  machinery  was  con- 
tinned  longer  in  Belgium  than  in  Ireland,  and,  for  the  reasons  just  stated, 
it  also  commenced  later.  During  the  first  few  years  after  the  establish- 
ment of  Belgian  independence,  the  linen  industry  may  be  said  to  have 
maintained  its  ground,  its  total  production  being  still  valued  in  1840  at 
£2,400,000,  whilst  in  the  commencement  of  the  century  it  did  not 
exceed  £1,000,000  sterling.  Owing,  however,  to  the  competition  of 
cheaper  fabrics,  made  from  mill-spun  yarn,  prices  rapidly  fell,  so  that  but 
little  profit  was  made,  or  in  other  words,  the  wages  fell  enormously.  This 
state  of  things  did  not  naturally  encourage  the  employment  of  capital  in 
such  a  branch  of  industry,  when  so  many  moro  profitable  fields  were  then 
open  to  it.  So  precarious  was  the  condition  of  the  Belgian  linen  manufac- 
ture in  1834,  that  the  government  protected  it  by  an  import  duty. 

This  had  some  effect  for  the  moment,  but  it  is  evident  enough  that  such 
a  measure  could  do  little  permanent  benefit  to  an  exporting  country, 
since  it  was  not  at  home  that  the  protection  was  so  much  required  as  in  the 
foreign  markets. 

In  the  years  1838  and  1839  the  condition  of  the  population  engaged 
in  the  linen  manufacture  was  pitiable  in  the  extreme,  in  consequence  of 
the  continual  diminution  in  the  rate  of  wages,  and  the  stagnation  in  the 
exports,  owing  to  the  competition  of  machinery,  which  was  every  day 
becoming  more  formidable.  With  the  object  of  mitigatiug  their  misery,  a 
society  was  formed  under  the  name  of  Association  National*  pour  U 
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progrh  de  Pancienne  indaMrie  liniire.  It  proceeded  by  way  of  inquiry: 
experiments  were  made  to  determine  the  best  processes  of  manufacture, 
and  the  usage  of  those  pronounced  to  be  the  best  recommended;  useful 
notions  were  diffused  by  a  monthly  publication,  and  by  small  books, 
adapted  to  the  comprehension  of  those  to  whom  they  were  addressed ; 
agents  were  sent  to  foreign  countries  to  study  the  different  markets  and 
the  taste  of  the  consumers;  prizes  were  established  to  recompense  those 
who  effected  any  improvements,  and  for  excellence  of  manufacture. 
Another  of  the  ways  by  which  it  proposed  to  effect  its  object  was  the 
establishment  of  schools,  where  the  practice  of  the  most  improved  method 
might  be  taught,  and  model  workshops  for  the  purpose  of  varying  the 
products.  This  remarkable  association  effected  a  good  deal  of  good,  but 
the  evil  to  be  cured  was  too  great  and  too  wide  spread,  and  demanded 
more  exertions  than  a  single  society  could  bestow.  The  society  accord- 
ingly recommended  that  the  government  should  take  the  matter  up,  and 
institute  an  inquiry  into  the  coudition  of  those  engaged  in  the  linen 
trade. 

The  government  named  a  commission  in  the  beginning  of  1840,  and 
received  a  report  from  it  in  October,  1841.  From  this  report,  and  a  correct 
census  made  in  1843,  it  appears  that  the  two  Flanders  had  a  population 
of  about  1,400,000.  of  whom  not  more  than  1,000,000  were  rural.  Of 
this  population  79,054  families,  comprising  287,527  individuals  of  all  ages, 
were  engaged  in  the  linen  industry!  The  total  number  engaged  in  this 
branch  of  industry  in  the  same  year,  1 843,  in  the  two  Flanders,  Hainault, 
and  Brabant,  was  328,249,  who  were  thus  classified: — 

Weaving  ...  ...  ...  75,821 

Spinning  ...         ...         ...  194,091 

Scutching  and  hackling       ...         ...  76,337 

From  these  figures  we  can  at  once  understand  how  easily  the  popula- 
tion of  these  provinces  could  be  reduced  to  starvation  by  a  sudden  crisis 
iu  the  linen  trade,  and  the  magnitude  of  the  impending  pauperism. 

In  1838  the  export  of  linens  was  still  valued  at  37,000,000  francs 
(£1,480,000),  but  in  1839  it  had  fallen  to  24,000,000  (£<|60,000).  It 
had  not,  however,  then  reached  its  lowest  point,  for  in  1848  it  was  only 
11,000,000  (£440,000),  but  rose  in  184«J  aud  1850  to  16,000,000 
(£040,000).  In  addition  to  the  competition  of  machinery,  the  Belgian 
linen  industry  had  now  to  contend  with  other  difficulties.  Its  chief  market, 
France,  had  so  greatly  developed  its  own  liueu  trade,  that  a  protecting 
duty,  which,  iu  its  beginning,  permitted  the  entrance  of  the  Belgian  fabrics, 
was  gradually  rendered  prohibitive;  another  market  from  which  much  was 
hoped,  Spain,  shattered  those  hopes  iu  1841,  by  imposing  a  duty  of  60 
per  cent,  upon  linens. 

An  idea  of  the  diminution  in  the  rate  of  wages  which  had  taken  place, 
and  to  which  allusion  has  already  been  made,  may  be  formed  from  the 
report  of  the  commission  of  1840.  According  to  that  report  it  would 
appear  that  the  wages  of  those  engaged  in  the  linen  trade  varied  from  1  £d. 
to  10  /.,  but  that  the  majority  did  not  earn  more  than  5£d.    This  miscra- 
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ble  rate  of  wages  could  not,  however,  be  altogether  attributed  to  the  com- 
petition of  machinery,  for,  in  the  opinion  of  the  commission,  it  arose  also  in 
part  from  the  backward  condition  of  the  manufacture  in  a  technical  point  of 
view.  It  accordingly  recommended  the  employment  of  the  fly  shuttle,  which 
had  not  yet  made  its  way  into  the  rural  seats  of  the  industry ;  it  also  recom- 
mended the  use  of  the  compressing  templet,  instead  of  the  old  one  with 
points,  and  a  better  system  of  assorting  the  yarns  according  to  a  fixed 
scale;  the  improvement  of  the  bleaching  and  finishing  establishments; 
and  a  careful  maintenance  of  character,  by  keeping  back  low  quality 
articles  from  the  great  markets ;  and  finally,  it  suggested  the  formation  of 
a  com  puny  for  the  export  of  linens. 

For  the  purpose  of  giving  effect  to  these  recommendations,  the  commis- 
sioners proposed  the  appointment  of  local  employment-committees.  This 
proposal  was  sanctioned  by  the  permanent  provincial  councils  of  Ghent  and 
Bruges ;  and  regular  instructions  were  accordingly  drawn  up  for  the  guid- 
ance of  the  local  committees,  which  received  the  royal  sanction  in  August 
and  October,  1843. 

Some  few  were  at  once  constituted  and  set  to  work.  In  the  years  1 845, 
1846,  and  1847,  the  price  of  provisions  had  risen  so  enormously,  that 
thousands  were  reduced  to  starvation,  which  was  soon  accompanied  by  its 
attendant,  disease.  Great  numbers  of  the  local  employment-committees 
were  now  organized;  iu  East  Flanders  alone,  there  were  no  less  than  248, 
of  which  243  were  in  the  villages.  Each  committee  consisted  of  five  or 
seven  members,  of  which  the  mayor  of  the  commnne  was  ex-qfficio  presi- 
dent, and  the  parish  clergymen  tx-ojjicio  members.  The  business  of  these 
committees  was,  in  the  first  instance,  to  determine  by  what  means  the  dis- 
tress of  the  locality  could  be  relieved,  by  affording  employment ;  to  provide 
a  stock  of  raw  materials,  according  to  the  means  disposable,  and  to  the 
wants  of  the  locality;  the  introduction  of  the  system  of  classifying  hand- 
spun  yarns;  and  to  recommend  the  production  of  fabrics  of  genuine 
quality,  and  the  employment  of  the  best  methods  and  the  best  tools ;  and, 
lastly,  where  possible,  the  introduction  of  new  branches  of  industry. 

Iu  order  to  direct  these  numerous  committees,  and  to  regulate  the  ex- 
penditure of  the  money  granted  for  assisting  the  linen  industry,  and  in- 
creasing the  sources  of  employment  of  the  working  classes,  a  central  in- 
dustrial council  was  created  at  Ghent.  The  formation  of  another  was 
subsequently  authorized  at  Bruges,  but  was  never  called  upon  to  act,  as  the 
governor  preferred  acting  through  a  qualified  and  energetic  officer,  who 
would  execute  with  dispatch  and  accuracy  whatever  may  be  required. 

In  the  greater  number  of  cases,  the  local  committees  employed  the  des- 
titute in  spinning  flax,  and  in  weaving  liuen ;  some  also  in  making  roads, 
and  the  females  in  embroidery  and  lace  working.  The  object  in  these 
cases,  was  not  so  much  the  amount  which  they  might  earn,  as  to  give  the 
assistance  afforded  the  name  of  wages,  and  thus  save  as  many  as  possible 
from  the  demoralization  attendant  upon  the  reception  of  alms. 

The  majority  of  the  persons  to  whom  the  carrying  out  of  these  measures 
was  entrusted,  however  well-intentioned,  were  but  ill  suited  for  the  respon- 
sible duties  which  devolved  upon  them.   So  far  as  distribution  of  relief, 
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and  the  alleviation  of  the  sufferings  of  the  population  was  concerned,  they 
did  good  service ;  bat,  as  usually  happens  iu  similar  cases,  the  majority  of 
the  members  composing  them  possessed  neither  the  energy  or  technical 
skill,  or  mercantile  knowledge  necessary  to  reorganize  the  industry  of  the 
nation.  Whenever  they  attempted  to  employ  the  people,  the  articles  pro* 
dnced  were,  perhaps,  those  not  in  demand,  and,  in  most  cases,  they  were 
of  so  inferior  a  quality  as  to  injure  the  market.  The  roads,  too,  which 
were  made,  were  not  always  properly  constructed,  or  of  much  utility, 
forming,  in  these  respects,  a  perfect  parallel  to  the  far  more  famous  case  of 
the  Irian  Relief  works. 

For  the  purpose  of  enabling  our  readers  to  contrast  the  measures  which 
were  taken  in  Belgium  to  mitigate  the  dreadful  destitution  of  the  years  of 
famine,  with  those  adopted  in  Ireland  nnder  the  same  circumstances,  we 
shall  give  a  few  statistics  of  pauperism,  which  will  show  that  its  amount 
was  little,  if  at  all,  inferior  to  what  it  was  in  Ireland.  But  how  different 
the  results! 

In  1818,  after  the  prostration  of  trade  by  the  separation  from  France, 
and  the  general  stagnation  in  all  branches  of  industry  which  followed  the 
peace  of  1615,  and  before  the  organization  of  the  public  credit  by  the 
King  of  Holland,  the  proportion  of  persons  receiving  relief  in  East  Flan- 
ders, was  equal  to  I0|  per  cent  of  the  whole  population  (69,424);  but 
in  1848  it  was  26  per  cent  (201,760).  or,  in  other  words,  every  four 
persons  had  to  support  a  fifth.  Matters  were  still  worse  in  West  Flanders 
where  already,  in  1837,  owing  to  the  decline  of  the  linen  trade,  113,343, 
or  1 8  per  cent,  of  the  whole  population,  were  in  a  state  of  pauperism ;  but 
in  1848  there  were  no  less  than  213,574,  or  34  per  cent,  of  the  population, 
that  is  to  say,  every  three  persons  supported,  in  whole  or  in  part,  a  fourth. 

Many  of  these  required  only  temporary  relief,  but  there  were  seme  dis- 
tricts where  fully  30  per  cent  of  the  population  had  to  be  wholly  sup- 
ported; and  in  West  Flanders  21  per  cent,  of  the  whole  population  were 
in  the  same  condition.  The  dreadful  stato  of  some  communes  may  be 
judged  from  that  of  the  arondissement  of  Roulers-Thielt,  on  the  1st  of 
May,  1847,  when  the  proportion  of  the  population  whose  names  were  on 
the  relief  lists  to  the  remainder  who  were  still  able  to  support  themselves, 
was  as  1  to  2*37;  that  is,  for  every  237  self-supporting  persons,  there 
were  1 00  paupers. 

The  extent  to  which  the  decline  of  the  linen  trade  contributed  to  aug- 
ment this  pauperism,  is  shown  by  the  fact,  that  ont  of  20 1 ,760  persons 
requiring  relief  in  1848,  90,595  were  reduced  to  that  position  solely  from 
the  inadequacy  of  their  wages.  Out  of  the  whole  number  relieved,  were 
18,616  weavers,  49.512  spinners,  and  14,586  lace  workers;  or  a  total 
connected  with  the  linen  industry,  of  82,714. 

Charitable  Workshops. 

The  National  Convention  of  France,  by  a  law  passed  on  the  15th  of 
October,  1793,  proposed  to  establish,  in  such  localities  as  were  adapted  for 
sedentary  work,  a  workshop  or  communal  hospital,  where  those  who  might 
stand  in  need  of  relief,  and  whose  physical  condition  prevented  them  from 
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seeking  employment  of  a  very  laborious  kind,  might  be  provided  with  tools 
and  raw  materials,  to  enable  them  to  gain  a  livelihood,  and  be  thus  saved 
from  the  demoralization  of  mendicancy.  When  Belgium  was  united  to 
France,  these  workshops,  or  Ateliers  de  Charite,  were  introduced  into 
several  of  its  towns;  as,  for  example,  Louvain,  Brussels,  Antwerp,  and 
Ghent.  From  thence,  although  but  slowly,  they  spread  into  East  Flauders, 
where  they  have  continued  to  exist  np  to  the  present  day.  In  1 838  there 
were  18  such  institutions,  which  afforded  support  to  1,197  persons.  In 
the  winter  of  1 835-6,  43  towns  or  communes  of  East  Flanders  established 
workshops.  The  total  expense  incurred,  including  wages  paid  to  those 
who  sought  relief,  and  the  purchase  of  raw  materials,  was  177,387  francs; 
the  sale  of  the  manufactured  articles  realized  162,583  francs.  There 
was,  therefore,  a  loss  to  the  extent  of  13.804  francs;  but  with  this  sum, 
— that  is,  with  six  francs  per  head — 2,165  persons  were  provided  with 
work  during  the  entire  winter,  and  their  independence  preserved,  who 
would  otherwise  have  become  degraded  mendicants.  And  even  in  25  out 
of  the  43,  the  expeuse  did  not  exceed  two  francs,  and  in  some  cases  was 
as  low  as  sixty  centimes;  whilst  in  four  there  was  Actually  a  profit 

The  government  has,  at  various  times,  encouraged  the  establishment  of 
Ateliers  de  Charite^  and  accordingly,  within  a  few  years  past,  their  number 
has  considerably  increased.  In  these  workshops  the*  strictest  economy  is 
preserved,  and  the  inmates  are  made,  as  far  as  possible,  to  support  them- 
selves. With  this  view,  they  weave  the  fabrics  required  for  their  clothing, 
and  make  their  clothes,  shoes,  hats,  &c  besides  the  articles  which  are  made 
to  order  or  for  sale. 

Perhaps  the  most  perfect  of  these  institutions  is  that  of  Sleydinge,  a  vil- 
lage of  between  5000  and  6000  inhabitants,  in  the  neighbourhood  of 
Ghent,  the  chief  features  of  which  it  will  be  interesting  to  mention  here. 

The  inmates  consist  of— 

1,  the  old  and  sick  local  poor; 

2,  the  deserted  orphans; 

3,  those  who  cannot  by  their  own  exertions  earn  a  livelihood,  and  who 

are  consequently  found  begging; 

4,  the  sick  who  have  no  parents  or  family. 

The  educational  part  of  the  establishment  consists  of — 

1,  a  spinning  school; 

2,  a  lace  school ; 

3,  a  knitting  and  sewing  school,  in  which  other  domestic  employments 

are  also  taught,  and  which  may  be  considered  a  servants'  school ; 

4,  an  elementary  school  for  poor  children,  and  an  elementary  school 

for  children  whose  parents  pay  for  them. 
The  trades  and  other  occupations  followed  consist  of — 

1,  the  spinning  of  tow; 

2,  the  manufacture  of  lace; 

3,  every  trade,  so  far  as  it  can  be  carried  on  in  the  place,  which  one  or 

other  of  the  inmates  is  master  of,  such  as  shoe-making,  tailoring, 
the  making  of  sabots  or  wooden  shoef,  coopery,  bakiug,  &c; 

4,  agriculture. 
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Attached  to  the  establishment  is  a  small  farm  of  land,  part  belonging  to 
it,  and  the  remainder  rented.  The  farm  operations  are  performed  by  the 
inmates,  aided  by  two  horses.  The  produce  of  the  crops,  and  of  1 1  cows 
which  are  kept,  supply  most  of  the  wants  of  the  inmates.  The  commune 
and  benevolent  persons  give  the  remainder. 

The  general  management  is  vested  in  a  committee  appointed  by  the  com- 
munal council,  and  the  immediate  carrying  out  of  their  instructions  is 
entrusted  to  fifteen  Sisters  of  Mercy ;  each  sister  keeps  a  register  of  the  re- 
ceipts and  disbursements  in  ber  department,  which  is  laid  before  the  commis- 
sioners every  quarter.  The  whole  expense,  over  and  above  the  value  of  the 
farm  produce  and  the  profits  derived  from  manufacture,  for  the  mainten- 
ance of  142  persons,  including  sick,  children,  &c,  was  6,300*73  francs,  or 
about  £252. 

In  communes  where  such  institutions  have  been  established,  the  greatest 
exertious  are  made  to  suppress  mendicancy,  and  the  children  who  receive 
gratuitous  education,  are  obliged  to  attend  with  great  regularity.  This, 
according  to  Doctor  Steinbeis,  is  only  a  matter  of  difficulty  during  the  first 
few  weeks  after  their  entrance  into  the  school.  The  children  being  only 
occupied  during,  at  most,  two  hours  in  the  day  with  elementary  instruction, 
and  the  remainder  of  the  time  in  labour  which  is  remunerative,  they  soon 
receive  wages,  which  is  a  matter  of  great  importance  to  the  parents,  who 
accordingly  become  themselves  anxious  that  their  children  should  be  regu- 
lar in  attendance  at  school.  Thus  not  only  have  the  children  to  pay  no- 
thing for  their  education,  but  they  bring  home  money,  or  the  equivalent  of 
money  in  food  or  articles  of  clothing. 

The  elementary  instruction  given  in  these  schools,  as  Doctor  Steinbeis 
further  remarks,  has  peculiar  merits ;  because,  as  the  school  time  of  each 
individual  does  not  last  long,  they  can  be  subdivided  into  a  great  number 
of  classes,  and  the  capacities  of  each  duly  taken  into  account  The  chil- 
dren can  thus  be  more  thoroughly  and  rapidly  taught  than  in  schools  where 
they  are  crowded  in  greater  numbers,  and  where  they  sit  together  during  the 
long  school  hours,  until  the  more  intelligent  lose  their  energies  and  get 
accustomed  to  idleness. 

In  all  the  measures  taken  by  the  Belgian  government  to  alleviate  the 
distress  of  the  working  classes,  they  endeavoured  as  far  as  possible  to  avoid 
mere  alms  giving,  which  would  only  perpetuate  the  evil  while  it  would 
degrade  and  demoralize  the  people.  The  report  of  the  commission  of  1840 
into  the  condition  of  the  linen  trade,  having  shown,  as  already  mentioned, 
that  one  of  the  causes  of  the  decline  of  that  branch  of  industry  arose  from 
the  defective  technical  education  of  the  work-people,  joined  with  the  success 
of  the  Ateliers  de  Charite,  suggested  the  idea  of  getting  up  similar  institutions 
for  teaching,  on  the  one  hand,  tradesmen  generally,  improved  processes  and 
the  use  of  better  tools  and  instruments;  and  on  the  other,  for  apprenticing 
a  number  of  young  persons  to  different  trades,  who  would  otherwise  add 
to  the  already  sufficiently  large  class  of  unskilled  labour,  and  thus  increase 
both  poverty  and  crime.  The  new  institutions  were  called  Ateliers  <fAp- 
prentissage  el  de  perfectionnement>  apprenticeship  and  perfecting  workshops. 
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Apprenticeship  Workshops. 

The  school  established  by  the  provincial  council  at  Ghent,  in  1841,  with 
the  view  of  carrying  out  several  suggestions  of  the  commissioners  for  inquir- 
ing into  the  state  of  the  linen  trade,  was  an  institution  of  this  kind,  and 
may  therefore  be  considered  as  the  parent  school.  The  chief  object  of 
this  school  was  to  teach  the  best  known  methods  of  weaving,  but  it  also 
afforded  an  opportunity  of  determining  by  direct  experiment  the  relative 
value  of  the  different  new  looms  then  in  use,  and  also  of  the  different  pro- 
cesses of  preparing  the  warp,  &c  Among  the  benefits  which  the  establish- 
ment of  this  school  conferred,  was  the  more  general  diffusion  of  the  fly 
shuttle,  which,  strange  to  say,  although  invented  nearly  a  century  before, 
and  known  in  Belgium  during  a  period  of  50  years,  was  only  partially  em- 
ployed in  the  towns,  and  was  almost  unknown  in  the  rural  seats  of  the  linen 
manufacture.  The  advantages  of  the  substitution  of  metallic  dents  in  the  reeds 
was  also  encouraged,  by  which  much  greater  uniformity  in  the  quality  of 
the  fabric  was  secured.  The  batten  was  also  made  heavier,  by  which  the 
weft  was  driven  home  with  one  blow  to  whatever  extent  the  closeness  of 
the  texture  required.  The  compressing  templet  was  also  substituted  for 
the  old  one  with  points,  which  strained  and  otherwise  disfigured  the  cloth. 

On  the  establishment  then  of  the  apprenticeship  schools,  by  the  royal 
ordinance  of  the  27th  of  January  1 847,  it  was  but  the  mere  extension  of 
a  system  which  was  more  or  less  understood,  that  was  to  be  carried  out. 
It  is  a  mistake  to  suppose  that  a  system  which  has  been  found  to  work  well 
in  an  isolated  instance  must  necessarily  do  so  when  applied  to  a  great  organ- 
ization. The  individnal  parts  may  be  well  contrived,  but  the  difficulty  lies 
in  putting  them  together.  A  good  system  of  management  was  then  what 
was  required  to  secure  the  success  of  the  project,  and  this  could  only  result 
from  the  comparative  experience  of  several  methods. 

In  West  Flanders  the  government  adopted  two  courses,  according  to 
circumstances;  in  one  case  the  school  was  directly  instituted  by  the  govern- 
ment, who  appointed  a  local  commission  to  manage  it,  to  purchase  the  raw 
materials  required,  and  to  effect  a  sale  of  the  manufactured  goods;  in  the 
other  case  it  confined  its  exertions  to  merely  fitting  up  the  workshop,  and 
placing  it,  as  in  the  other  case,  nnder  the  direction  of  a  competent  master, 
the  workmen  being  obliged  themselves  to  procure  the  necessary  material 
and  seek  orders  or  effect  sales. 

In  East  Flanders  a  different  system  was  adopted;  the  government  entered 
into  an  agreement  with  some  person,  generally  a  manufacturer,  to  found  a 
workshop,  and  to  conduct  it  upon  certain  stipulated  conditions,  in  consi- 
deration of  which  the  State  either  made  a  loan  or  gave  a  grant  of  money 
according  to  the  circumstances  of  the  case.  Beyond  the  right  of  super- 
vision, which  the  government  always  reserved  to  itself,  the  contractor  was 
free  to  manage  the  institution  as  he  pleased  within  the  terms  of  his  contract, 

Experience  soon  showed  that  the  latter  system  was  the  best  in  practice, 
as  it  was  also  the  least  in  opposition  to  the  commonly  received  laws  of  trade, 
and  accordingly  it  gradually,  almost  universally,  superseded  the  other  system, 
occasionally,  however,  it  was  found  desirable  to  establish  a  workshop  in  a 
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locality  where  a  competent  contractor  could  not  be  found,  and  in  such  cases 
the  government  had  no  other  alternative  than  to  undertake  the  task  itself, 
through  the  medium  of  a  local  committee. 

The  profit  which  was  realized  by  some  of  those  contractors  soon  indnced 
numbers  of  persona  to  propose  for  contracts,  even  in  districts  where  no  one 
could  at  first  be  found  to  do  so.  This  was  not  the  least  valuable  result  of 
the  workshops,  for  not  only  did  they  develop  a  supply  of  skilled  labour, 
but  they  generated  that  very  species  of  enterprise  and  skill,  without  the 
assistance  of  which  in  a  country  manufactures  cannot  grow  up.  In  the 
latter  respect,  indeed,  many  useful  enterprises  have  arisen  from  the  spirit 
thus  evoked. 

The  foundation  of  an  educational  workshop,  which,  for  example  sake, 
we  shall  suppose  is  intended  to  teach  some  branch  of  weaving,  is  very 
simple.    Before  describing  the  manner  in  which  it  is  done,  it  is  absolutely 
necessary  that  we  should  describe  the  machinery  by  which  it  can  be  done. 
Whatever  may  be  said  of  the  Continental  central  governments,  the  local 
ones  are  certainly  superiour  to  ours  in  many  respects.     The  government 
by  a  mayor  and  council  is  not  confined  to  towns,  bnt  extends  over  the 
whole  country.    As  we  have  ouly  to  do  with  Belgium  at  present,  we  shall 
confine  our  observations  to  it    Besides  the  central  government,  consisting 
of  the  ministers  appointed  by  the  King,  responsible  to  the  parliament,  each 
province  has  a  special  government,  consisting  of  a  governor  and  provincial 
council,  who  perform  many  of  the  functions  of  our  grand  juries,  and 
similar  county  boards.    Each  province  consists  of  a  number  of  communes, 
each  of  which  has  its  mayor  and  sheriffs,  or  representatives  of  the  execu- 
tive authority.    In  the  rural  districts  the  commune  in  almost  every  case 
corresponds  with  the  ecclesiastical  division  which  we  call  a  parish,  but  in 
the  towns  it  does  not,  as  very  large  towns  containing  several  parishes 
constitute  still  but  one  commune.    The  advantages  which  this  system  of 
government  possesses  for  rural  districts  over  the  utter  absence  of  all  local 
government  in  the  rural  districts  of  Ireland,  must  be  obvious  to  all,  and 
has,  no  doubt,  contributed  materially  in  bringing  about  the  successful 
results  which  have  followed  the  adoption  of  educational  workshops. 

In  the  establishment  of  a  workshop,  the  three  authorities  mentioned 
are  concerned,  namely,  the  central  government,  which  we  might  term  the 
state,  the  province  and  the  commune.  The  idea  of  the  formation  of  a 
workshop  may  originate  in  two  ways;  in  one  case  the  commune,  finding 
that  some  branch  of  manufacture,  as,  for  example,  the  linen,  which  had 
previously  been  in  a  flourishing  condition,  has  begun  to  decline,  from  the 
imperfect  technical  knowledge  of  those  engaged  in  it,  or  in  order  to  dimi- 
nish the  pauperism  of  the  district,  it  may  wish  to  introduce  some  new 
branch  of  industry,  would  apply  to  the  governor  of  the  province,  stating 
that  the  commune  would  be  desirous  of  establishing  a  workshop,  and 
would  give  a  proper  building,  and  would  in  addition  contribute  to  its  main- 
tenance. The  governor  would  then  bring  the  matter  before  the  provincial 
council,  which  we  shall  suppose  to  be  favorable  to  the  project,  and  which 
would  accordingly  co-operate  by  voting  a  certain  sum.  The  governor  then 
brings  the  matter  before  the  central  government,  which  we  shall  suppose 
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likewise  sanctions,  and  allocates  to  its  support  a  certain  portion  of  the  fnnd 
voted  by  parliament  for  the  creation  of  such  institutions.  The  workshop  is 
then  organized  by  the  communal  authorities  in  the  manner  which  we  shall 
presently  describe. 

In  the  second  case  the  formation  of  a  workshop  may  originate  directly 
with  some  manufacturer,  who  would  wish  to  revive  some  sinking  manu- 
facture, or  to  introduce  some  new  one,  which  unaided  he  would  be  unable 
to  accomplish,  but  who  would  be  willing  to  do  so  as  the  contractor  for  a 
workshop.  In  this  case  he  would  write  to  the  governor  offering  to  enter 
into  a  contract  for  carrying  on  a  certain  branch  of  trade,  and  stating  the 
reasons  upon  which  he  founds  his  belief  that  the  project  will  be  successful, 
the  terms  upon  which  he  will  undertake  the  organization  of  a  workshop, 
and  the  amount  of  aid  which  he  will  require.  The  governor  then  consults 
the  commnne  as  to  whether  it  is  in  favour  of  the  project,  and  to  what 
extent  it  will  be  disposed  to  assist.  If  the  reply  be  favorable  it  is  then 
submitted  to  the  provincial  council,  and  afterwa^ls  to  the  minister,  as  in 
the  other  case. 

When  in  either  case  the  sanction  of  these  parties  has  been  obtained,  a 
proper  building,  geuerally  some  old  store  or  factory  contributed  by  tho 
commune,  which  sometimes  lights  and  heats  it  also,  is  procured.  In  this 
are  mounted  a  number  of  looms,  and  the  other  necessary  machines  and 
utensils,  of  the  newest  and  best  construction,  supplied  at  the  expense  of  the 
government,  or  at  the  joint  expense  of  the  government,  the  province,  and 
the  commune.  The  next  step  is  to  appoint  a  foreman,  who  mtv>t  not 
merely  be  a  skilful  workman,  but  one  able  to  inculcate  technical  instruction, 
superintend  the  entire  establishment,  and  maintain  discipline.  This 
foreman,  who  is,  properly  speaking,  an  industrial  teacher,  is  employed 
usually  for  a  fixed  term  of  one  or  more  years.  In  the  case  of  workshops 
for  females,  the  function  of  teacher  is  also  usually  performed  by  a  woman. 
Where  the  workshop  is  got  up  by  a  contractor,  he  very  often  appoints  and 
pays  the  teacher,  and  in  some  instances  even  provides  the  building,  in 
consideration  of  the  assistance  accorded  by  the  government  These 
arrangements  made,  the  workshop  is  ready  to  commence  operations. 

The  contract  between  the  government  and  the  contractor,  when  there 
is  one,  implies  mutual  conditions,  which  must  be  fulfilled  during  the  period 
in  which  the  contract  remains  in  force,  which  is  usually  for  a  term  of 
three  or  five  years.  The  conditions  imposed  by  the  government  upon  the 
contractor  may  be  briefly  summarized  as  follows: — 1,  they  have  to  provide 
constant  employment  for  a  fixed  number  of  workpeople,  and  a  supply  of  the 
necessary  raw  material ;  2,  they  are  bound  to  give  those  workpeople,  when 
they  have  acquired  a  certain  degree  of  skill,  commensurate  wages,  the  maxi- 
mum daily  hire  being  fixed,  piece  or  contract  work  being  however  permitted 
to  the  fullest  extent;  3,  the  admission  of  new  scholars  instead  of  those 
who  leave,  after  having  acquired  a  satisfactory  degree  of  skill,  is  left  to  the 
judgment  of  the  authorities  appointed  to  control  the  management  of  the 
workshop ;  4,  a  contractor  caunot  in  any  case  object  to  the  transfer  of 
skilled  workers  to  another  contractor,  for  the  purpose  of  perfecting  their 
instruction;  5,  no  foreigners  can  be  admitted  as  apprentice*,  but  may  in 
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the  capacity  of  teacher,  whether  male  or  female;  they  are  also  bound,  in 
selecting  persons  for  admission,  to  give  the  preference  to  such  persons  as 
may  be  specially  pointed  out  by  the  local  authorities;  6,  the  contractor, 
in  addition  to  the  fixed  number  which  he  is  obliged  to  keep  employed 
in  the  workshops,  is  obliged  to  provide  employment  in  their  homes,  equiva- 
lent to  a  certain  number  of  looms  stocking  frames,  &c,  for  persons  who 
have  received  instruction  in  the  workshops;  7,  the  governor  of  the 
province  may  empower  any  person  or  persons  to  visit  the  workshops,  and 
report  upon  their  condition  and  efficiency;  8,  no  other  class  of  goods  than 
those  stated  in  the  original  contract  can  be  manufactured  without  the  con- 
sent of  the  government;  9,  in  some  cases  the  proportion  of  the  goods 
manufactured  which  must  be  exported,  is  prescribed ;  10,  when  the  goods 
manufactured  require  to  be  dyed,  or  to  undergo  a  special  process  of  finish- 
ing in  a  separate  establishment,  the  latter  is  included  in  the  contract; 
11,  wherever  elementary  instruction  can  be  combined  with  the  industrial, 
the  contractors  are  bouu^to  require  the  attendance  of  tho?e  under  appren- 
ticeship; 12,  and  finally,  the  contractors  pledge  themselves  to  eudeavour 
to  induce  the  apprentices  to  participate  in  the  advantage  of  the  system  of 
saving  and  benefit  or  annuity  funds  established  by  the  government. 

The  government,  on  the  other  hand,  binds  itself — 1,  to  pay  a  yearly 
sum  as  a  salary  for  a  proper  4eacher,  provided  either  by  the  contractor  or 
by  the  commnnal  authorities,  and  for  whose  final  discharge  the -contractor 
must,  as  a  general  rule,  be  responsible;  2,  to  pay  a  certain  sum  as  com- 
pensation for  the  necessary  loss  of  material  attendant  upou  the  instruction 
of  beginners;  3,  in  those  cases  where  the  contractor  provides  the  looms 
and  other  plant,  to  give  a  supplementary  contribution.  Where  it  was 
necessary  to  secure  the  services  of  a  particularly  energetic  and  euterprising 
undertaker,  a  loan,  at  a  certain  interest,  and  even  sometimes  without 
interest,  has  been  granted.  This  has  beeu  done  especially  iu  cases  where 
the  erection  of  dyeiug  and  finishing  establishments  were  found  to  be  in- 
dispensable in  order  to  prepare  the  goods  for  market. 

Any  disputes  which  may  arise  between  the  contractor  and  the  govern- 
ment on  foot  of  their  contracts  are  adjudicated  upou  by  the  arbitration 
courts  ( Counseils  de  PrudJiommes). 

In  order  to  protect  itself,  the  government  usually  iuserts  a  clause  in  the 
contract,  setting  forth  that  it  would  not  hold  itself  responsible  for  a  greater 
sum  than  that  stated  in  the  contract.  In  many  cases,  however,  especially 
in  the  early  stages  of  the  movement,  it  was  compelled  to  depart  from  this 
rule,  by  giving  aid  to  numbers  of  persons  to  enable  them  to  live  while 
making  their  apprenticeship,  and  who  would  otherwise,  from  not  having  yet 
acquired  sufficient  skill,  or  from  want  of  adequate  food  had  become  weak, 
be  unable  to  earn  sufficient  to  support  themselves.  Generally  speaking, 
however,  the  government  was  not  called  upon  in  this  way,  as  the  com- 
mune, or  private  benevolence,  was  usually  adequate  to  meet  the  necessity. 

Iu  those  communes  in  which  workshops  have  been  established  by  the 
direct  intervention  of  the  government,  the  mauagement  is  entrusted  to  a 
local  committee,  appointed  by  the  government,  as  we  have  before  observed; 
but  even  where  it  is  conducted  by  a  contractor,  a  similar  committee  is 
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formed  for  the  purpose  of  controlling  the  undertaker,  and  for  the  better 
application  of  its  benefits  to  the  immediate  wants  of  the  commune.  The 
mayor  of  the  commune  is  usually  president,  and  the  members  in  turn,  or 
the  whole  body  together,  oversee  the  workshops.  The  contractor  is  bound 
to  submit  to  this  supervision,  which,  so  long  as  he  fulfils  his  contract,  is  a 
decided  benefit  to  him. 

In  addition  to  the  supervision  exercised  through  the  local  committees, 
the  government  has  appointed  a  provincial  inspector  in  each  province,  who 
is  the  chief  of  the  department  under  the  provincial  government,  or,  more 
properly  speaking,  under  the  governor,  to  whom  he  directly  reports,  and 
from  whom  he  also  directly  receives  his  orders.  This  inspector  is  always 
in  direct  communication  with  the  local  committees,  and  personally  visits 
every  workshop  from  time  to  time.  They  are  the  soul  of  the  whole  of 
this  unique  organization,  for  upon  their  capacity,  energy,  and  the  devotion 
which  they  display  in  their  noble  but  laborious  and  usually  thankless  office, 
depends  its  success.  And  truly  the  manner  in  which  these  workshops  have 
been  fitted  up,  and  the  minute  attention  bestowed  upon  their  management, 
reflect  the  greatest  credit  upon  the  Belgian  government,  the  governors  of 
the  two  Flanders,  and  upon  the  zeal  and  singlemindedness  of  the  two 
provincial  inspectors.  Nor  must  we  forget  to  add,  that  in  almost  every 
instance  they  have  met  with  a  like  zeal  and  devotion  in  the  local  com- 
mittees and  the  inhabitants  generally.  A  visit  to  the  offices  of  the  governors 
of  the  two  Flanders  at  Ghent  and  at  Bruges,  where  the  productions  of  the 
Educational  Worksltops  are  exhibited,  as  well  as  the  other  arrangements 
for  conducting  the  business  of  this  department,  show,  as  Dr.  Steinbeis 
well  remarks,  that  as  much  care  is  bestowed  upon  the  means  of  increasing 
the  productive  industry  of  the  country,  as  in  the  collection  of  the  revenue 
or  the  maintenance  of  justice. 

The  formation,  in  the  spring  of  1844,  of  provincial  central  industrial 
boards,  for  the  surveillance  and  guidance  of  local  relief  and  employment 
committees,  has  already  been  mentioned.  In  the  early  stage  of  the  system 
of  industrial  workshops,  it  was  proposed  that  these  boards,  composed  of 
delegates,  and  under  the  presidence  of  the  governor,  should  carry  out  the 
organization:  with  this  view  the  provincial  inspector  of  the  province  was 
appointed  ex  officio  referendary  and  inspecting  member.  It  soon  became 
apparent,  however,  that  such  boards  were  not  adapted  for  such  a  novel  and 
still  growing  institution,  which  required  a  single  active  and  energetic 
direction.  In  consequence  of  the  experience  of  the  working  of  this  commis- 
sion in  East  Flanders,  the  formation  of  a  similar  one  in  West  Flanders  was 
renounced,  while  that  of  East  Flanders  was  allowed  to  drop  into  desuetude. 
In  name  it  still  exists  at  Ghent,  but  no  sitting  has  been  held  for  three  years. 
On  the  13th  of  March,  1849,  the  King  raised  the  inspecting  member  to  the 
rank  of  independent  provincial  inspector,  an  arangement  which  has  been 
very  successful. 

The  first  organization  of  the  system  consisted  in  the  establishment  of 
six  work  shops  for  teaching  the  weaving  of  ordinary  linen  fabrics.  This  first 
essay  was  very  succesful;  the  weavers  were  soon  able  to  earn  double  their 
former  wages,  the  goods  were  also  of  a  much  superior  quality,  and  the 
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distribution  of  alms  to  persons  able  to  work  almost  ceased.  Another  step 
in  advance  was  then  taken,  the  manufacture  of  artistic  or  fancy  goods,  such 
as  damasks,  muslins,  and  jacquard  fabrics,  the  use  of  the  jacquard  loom 
being  scarcely  known  iu  Belgium.  Success  also  attended  this  attempt,  and 
it  was  accordingly  decided  to  vary  the  fabrics,  and  to  introduce,  one  after 
the  other,  the  manufacture  of  a  number  of  articles  which  had  hitherto  been 
largely  imported  from  oilier  countries.  In  this  way  a  great  number  of 
workshops  sprung  np,  in  which  the  manufacture  of  almost  every  kind  of  linen, 
woollen,  cotton,  silk,  and  mixed  fabrics  were  manufactured,  except  fine 
broad-cloths,  which  constitute  (he  trade  of  Verviers. 

As  many  of  these  fabrics  had  not  hitherto  been  made  in  Belgium, 
teachers  were  invited  from  all  parts  of  Europe;  these  men,  after  having 
fulfilled  theircontracts.have  passed  into  the  service  of  Belgian  manufacturers, 
and  are  thus  si  ill  contributing  to  educate  a  new  generation  of  Flemish 
workmen.  The  effect  of  this  variation  in  the  products  produced,  and  the 
introduction  of  a  nnmber  of  new  branches  of  trade,  will  materially  tend  to 
ward  off  the  greatest  danger  which  threatens  the  Belgian  people,  and  which 
has  within  the  last  twenty  years  been  the  chief  cause  of  the  misery  which  over- 
spread the  two  Flanders,  namely,  that  when  their  great  branch  of  industry, 
the  linen  manufacture,  found  no  outlet,  the  greater  part  of  the  population 
would  be  at  once  reduced  to  starvation.  Had  the  workshops  been  confined 
to  the  resuscitation  of  the  lineu  manufacture  alone,  the  benefits  conferred 
by  them  would  have  been  momeutary,  and  would  perhaps  rather  lead  to  a 
repetition  of  the  disastrous  state  of  thiugs  caused  by  the  stagnation  of  that 
branch  of  industry. 

It  is,  however,  necessary  to  observe,  that  unless  under  special  circum- 
stances, fancy  weaving  was  only  encouraged  in  the  neighbourhood  of 
towns,  and  in  densely-populated  districts — the  improvement  of  the  linen 
industry  being  kept  in  view  in  the  remote  districts.  The  government  also 
judged  that  it  would  be  unwise  to  endeavour  to  spread  this  branch  of  in- 
dustry in  thinly-peopled  districts  where  it  did  not  previously  exist,  or 
where  it  had  died  out,  as  they  considered  that  it  could  not  thrive  there 
at  present. 

In  the  end  of  1847,  20  workshops  had  been  established;  in  1848,  25 
more  were  added;  in  1850  the  number  was  increased  by  50.  In  the 
commencement  of  1853,  the  total  number  in  operation  amounted  to  95; 
of  which  2  were  in  the  province  of  Antwerp,  4  in  Brabant,  7  in  Hainault, 
37  in  East  Flanders,  and  45  in  West  Flanders.  At  the  end  of  1853  and 
the  commencement  of  1 854,  there  were  only  27  in  operation  in  East  Flan- 
ders; there  were  38  workshops  in  West  Flanders  at  the  same  period. 
The  greater  number  were  occupied  with  weaving,  but  other  branches  of 
industry  were  also  commenced,  as,  for  example,  the  making  of  gloves, 
domestic  utensils,  nails,  &c. 

It  was  in  the  two  Flanders,  as  will  be  seen  by  the  preceding  statistics, 
that  the  system  was  chiefly  developed;  but  there,  too,  many  of  the 
workshops  have  been  given  up.  In  a  very  few  cases  this  has  occurred 
from  the  concern  having  been  mismanaged,  or,  in  other  words,  from  the 
difficulty  of- finding  a  competent  conductor;  but  in  the  greater  nnmber  be- 
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cause  private  enterprise  had  sprang  np,  and  rendered  them  unnecessary. 
The  greater  number  of  them  will  gradually  pass  into  private  hands  sooner 
or  later — a  result  which  the  government  desire  to  promote,  by  giving  the 
machinery  and  tools  upon  very  favourable  terms,  upon  the  condition  of  its 
being  allowed  to  maintain  the  system  of  superior  inspection  a  few  years 
longer. 

In  order  to  give  our  readers  a  more  exact  idea  of  the  results  of  the 
system  of  educational  workshops,  we  shall  describe  the  condition  of  those 
existing  in  the  two  Flanders  at  the  end  of  1853. 

During  the  year  1853  there  were  27  workshops  in  operation  in  East 
Flanders,  which  may  be  thus  classified  according  to  the  articles  made: — 

5  for  the  improved  manufacture  of  plain  linen  fabrics,  of  all  qualities,  such  as 
canvass,  sailcloth,  (tacking,  tarpaulin,  wool  packs,  packing  cloths,  bolting 
cloths,  shirtings,  sheetings,  huckabacks,  russias,  crash,  &c. 

2  for  the  manufacture  of  damasks,  table  cloths,  diapers,  tickens,  drills. 

1  for  the  manufacture  of  cambrics,  lawns,  &c. 

2  for  the  manufacture  of  handspun  thread,  from  400  to  800  lea,  employed  in 

the  manufacture  of  cambric  and  lawn  (called  fit  de  mulquinerie). 
11  for  the  manufacture  of  different  fabrics  of  pure  cotton,  pure  wool,  and  mixed 
fabrics  of  wool,  cotton,  and  linen,  such  as  embroidered  muslins,  twilled 
cottons,  dimities,  cotton  velvets,  plushes,  merinos,  fabrics  for  ladies'  dresses, 
tweeds  and  other  trowserings,  vesting*,  woollen  shawls,  tartan  shawls, 
fancy  plaids,  flannels,  swanskins,  kerseys,  baizes,  blankets,  druggets,  doe- 
skins, horse  cloths,  and  travelling  rugs ;  cashmeres  of  wool  anusilk,  and 
of  alpaca,  sewed  muslin,  carpets,  fancy  blinds,  and  window  curtains,  and 
other  fabrics  made  by  the  jacquard  loom,  &c 

2  for  the  manufacture  of  silk  fabrics. 

1  for  the  dyeing  of  silk. 

1  for  dressing  and  finishing  silk  fabrics. 

1  for  hat  plush. 

1  for  the  cutting  of  cotton  velvet 
27 

In  22  ont  of  27  workshops,  the  industrial  operations  were  conducted  by 
manufacturers  who  had  made  special  compacts  with  the  government.  In 
five  others  they  are  carried  on  either  directly  for  the  account  of  the 
workers,  or  for  that  of  some  trader  or  manufacturer  who  furnishes  the  raw 
materials,  without  being  bound  by  contract 

The  greater  part  of  them  are  now  the  property  of  traders,  or  are  or- 
ganized in  such  a  way  that  the  pecuniary  intervention  of  the  state  may  be 
restricted,  in  proportion  as  the  operations  develop  and  prosper,  and  be 
finally  in  a  condition  to  continue  their  operations  without  aid.  Already 
three  workshops — those  of  Wetteren,  of  Lede,  and  of  Ninove — have  ceased 
to  receive  any  subvention  from  the  state.  In  many  others,  the  subsidies 
accorded  in  the  first  instance  have  been  considerably  diminished.  Among 
those  may  be  mentioned  the  workshops  of  Sleydtnge,  Bellem,  Alost,  Au- 
denarde,  Lokeren,  Graramont,  Deynze,  Lcupegem,  Eecloo,  Evergem. 

Those  workshops  which  serve  simply  as  schools  where  the  workmen  are 
admitted  in  succession  to  make  theTr  apprenticeship,  and  whoso  industrial 
operations  are  not  undertaken  by  some  energetic  manufacturers,  who 
commit  their  position  and  future  to  its  success,  could  not  necessarily  exint 
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except  by  means  of  subsidies  from  the  state,  the  province,  or  the  commune, 
as  the  labour  of  the  apprentices  do  not  produce  sufficient  profit  to  cover  the 
salary  of  the  teacher,  and  the  other  expenses  demanded  by  the  apprenticeship. 
It  is  not  intended,  however,  to  render  such  workshops  permanent  in  the 
same  locality,  but  to  transfer  them  to  a  new  commune  when  they  have 
accomplished  their  mission  in  the  locality  where  they  were  first  established. 
Thus  the  workshop  established  at  Grammont  in  1 849,  having  fulfilled  its 
mission  in  that  town,  has  been  transferred  to  Nazereth,  a  commune  having 
5,600  inhabitants,  a  large  portion  of  whom  was  without  work  or  resources, 
owing  to  the  decay  of  the  spinning  and  weaving  of  linen.  In  this  way 
aid  can  be  given  successively  to  localities  which  suffer,  of  which  there  are, 
unfortunately,  still  a  considerable  number,  without  increasing  the  grants 
which  the  state  and  tbe  province  actually  make  in  favour  of  industry. 

The  total  number  of  workshops  iu  West  Flanders,  on  the  31st  of  De- 
cember, 1853,  was  38,  which  may  be  classified  as  follows:— 

23  were  solely  occupied  in  the  various  branches  of  the  linen  manufacture,  includ- 
ing sail  cloth,  canvass,  bagging,  tarpaulin,  glass  cloths,  huckabacks,  russias, 
sheetings,  shirtings,  plaited  shirt  fronts,  damasks,  diapers,  drills,  tickens, 
muslins,  cambrics,  handkerchiefs,  in  imitation  of  Indian. 

10  were  occupied,  in  addition  to  the  linen  manufacture,  with  the  production  of 
various  fabrics  in  pure  wool,  wool  and  cotton,  alpaca  and  mohair  and 
cotton,  pure  cotton ;  swanskins,  cassimeres  in  wooWand  cotton,  flanuels  in 
ditto,  fancy  trowscrings,  merinos,  fancy  plaids,  lastings,  mixed  fabrics  for 
dresses,  Orleans,  paramattas,  thibets,  nankins,  twilled  cottons,  &c,  carpets. 
8  were  occupied  in  the  manufacture  of  fabrics  of  pure  wool  or  of  mixed  wool, 
and  other  textile  materials,  such  as  tissues  of  pure  wool  destined  for  print- 
ing, raontpensiers,  fancy  plaids,  cassimeres,  barege  shawls,  fancy  trowser- 
ings,  swanskins,  fabrics  for  dresses,  thibets,  lastings,  light  fabrics  in  pure 
wool  and  wool  and  cotton. 
1  in  the  manufacture  of  silk  ribbands,  and  ribbands  of  silk  and  cotton  for  hat 
bands,  &c. 

1  for  females  occupied  with  Swiss  embroidering  and  other  kinds  of  similar 
ornamental  needle  work. 

IT 

We  have  now  to  speak  of  the  results  of  the  system.  It  is  unnecessary 
to  observe  that  all  the  workshops  have  not  been  equally  successful — the 
amount  of  the  success  depending  in  a  great  measure  upon  the  local  gui- 
dance, the  capacity  of  the  foreman  or  master,  and  upon  the  energy  aud 
ability  of  the  contractor,  where  there  is  one.  The  character  of  the  local 
committee  is,  however,  that  which  would  seem  to  exert  the  greatest  influ- 
ence upon  the  results.  The  testimony  of  M.  Kcnnier,  the  inspector  for  West 
Flanders,  is  sufficient  upon  this  point.  According  to  him,  wherever  the 
committees  have  taken  up  the  matter  seriously — and,  as  he  takes  pleasure 
in  stating,  that  is  the  case  in  the  greater  number  of  instances — the  work- 
shop prospers;  where  the  committee  is  indifferent,  the  workshop  lan- 
guishes. He  easily  accounts  for  this  from  the  fact  that  the  majority  of 
the  members  of  the  committee  live  in  the  commuue  where  the  workshop 
is  established;  they  are  in  contact  with  the  people,  and  can  act  upon  them 
by  persuasion,  and  by  the  authority  which  their  position  gives  them,  and 
thus  overcomo  the  prejudices  which  are  so  much  opposed  to  progress.  Ik 
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has  been  already  observed  that,  as  a  general  rule,  workshops  conceded  to 
contractors  succeeded  the  best.  There  are,  however,  many  cases  where 
workshops  have  fully  succeeded  under  the  direct  management  of  the  govern- 
ment. In  such  cases,  however,  a  good  deal  of  the  success  depended  upon 
the  patriotism  and  philanthropy  of  some  one  individual  who  has  devoted 
himself  to  their  management.  By  whomsoever  managed,  the  direction 
should  not  be  in  the  bands  of  dilettanti,  but  of  active,  energetic,  and 
singiemiuded  persons,  thoroughly  understanding  the  business,  and  desirous 
to  see  it  succeed ;  otherwise  workshops  of  this  kind  only  produce  mis- 
chief, as  several  examples  in  Belgium  have  proved. 

In  the  following  tables  we  have  given  a  brief  summary,  in  a  statistical 
point  of  view,  of  the  chief  results  of  the  working  of  the  educational  work- 
shops during  the  year  1 853,  and  which,  we  are  convinced,  will  convey  a 
better  idea  of  their  success,  than  any  words  of  ours  could  convey: — 

Apprenticeship  Workshop*  of  East  Flanders  tubventioned  by  the  State. 


Nature  of  Manufacture. 


Plain  linen  fabrics 

Damask,  diapers,  drills,  &c. 

Cambrics,  lawns 

Fine  linen  thread 

Fabrics  in  pure  wool,  pure 
cotton,  and  mixed  fabrics 
of  wool  and  cotton 

Silk  fabrics,  including  dye- 
ing and  finishing,  and 
the  manufacture  of  hat 
plush 

Cutting  cotton  velvets  ... 
Total 


•A  - 

Public  aid 
UUSM. 

No.  of 
persons 
actually 
employed 

ksh 

Na  of 
person* 
already 
C  r  u  1 1 1  c 

No.  of  rases  In 
which  the  es- 
tablishment of 

a  workshop 
has  raised  the 
rate  of  wagra 
in  the  locality. 

No.  of  cases  In 
which  the  esta- 
blishment of  a 
workshop  has  led 
to  the  creation  of 
factories  or  esta- 
blishments for 
the  production  of 
similar  articles. 

Franc*. 

5 

7,085 

17G 

979 

4 

1 

2 

2,450 

68 

302 

2 

2 

1 

700 

15 

50 

•  • 

•  •• 

2 

1,425 

174 

452 

2 

i  io 

11,401 

307 

1,249 

8 

5 

3* 

1 

10,500 

180 

264 

1 

2 

325 

... 

... 

24 

33.886 

920 

3,296 

17 

10 

Apprenticeship  Workshops  of  West  Flanders  tubventioned  by  the  State. 


Linen  fabrics  of  all  kinds 

Linen  fabrics  in  conj unction 
with  fabrics  in  pure  wooL 
and  in  wool  mixed  winh 
cotton,  &c. 

Fabrics  of  silk  and  of  silk 
and  cotton 

Fabrics  of  pure  wool  and 
mixed  fabrics  of  wool 
and  cotton,  or  alpaca,  &c. 

Embroidery 

Total   


23 
10 


1 

3 


38 


23,200 
14,935 

490 
406 

3,101 
2,469 

22 
8 

7 
5 

•  •• 

11 

9 

1 

... 

7,000 

139 

66 

3 

2 

800 

27 

•  •  « 

•  •  • 

45,935 

1-073 

5,645 

34  14 

*  Exclusive  of  a  dyeing  and  finishing  establishment 
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The  remaining  3  workshops,  to  make  np  the  27  already  mentioned  as 
existing  in  East  Flanders,  do  not  any  longer  stand  in  need  of  state 
assistance.  Two  of  these,  concerning  which  we  have  information,  employ 
together  165  persons,  and  had  trained  376  persons  np  to  the  end  of  1863; 
in  both  cases  the  establishment  of  the  workshops  had  raised  the  rate  of 
wages  in  the  locality,  and  in  one  case  had  led  to  the  establishment  of  a 
similar  manufactore  by  private  enterprize.  One  workshop  was  for  teaching 
embroidery,  and  employed  155  persons,  and  bad  trained  300;  the  other 
was  for  the  manufacture  of  linen,  and  employed  10,  and  had  trained  76. 

In  the  table  for  West  Glanders  two  workshops  have  been  included 
which  do  not  now  receive  permanent  assistance  from  the  state;  a  single 
sum  was  given  to  them  in  the  first  instance  instead  of  a  yearly  grant. 

In  the  two  Flanders  then  there  were  in  the  commencement  of  1854, 
65  workshops  in  full  activity,  of  which  60  were  subventioned  by  the  state ; 
64  of  these  workshops  had  2,148  persons  in  apprenticeship,  and  had 
already  trained  9*317  persons,  or  a  total  of  1 1,465.  In  53  localities  out 
of  the  65  in  which  workshops  bad  been  established,  the  rate  of  wages  had 
been  increased  in  consequence"  of  the  workshops,  that  is,  81*5  percent. 
In  25  cases,  or  38*4  per  cent.,  the  foundation  of  a  workshop  had  led  to 
the  establishment  of  factories  or  workshops  of  the  same  kind  by  private 
enterprise. 

The  extent  to  which  the  improvement  in  wages  took  place  varied  accord- 
ing to  the  state  of  depression  existing  in  the  locality,  the  importance  of 
the  workshop,  and  the  nature  of  the  manufacture.  In  many  cases  the 
wages  of  the  trained  workmen  was  double,  in  a  few  instances  even  treble, 
and  in  most  cases  at  least  from  30  to  50  per  cent,  more  than  that  of  the 
untrained  workmen  before  the  establishment  of  the  workshop.  Even  in 
many  cases  where  the  rate  of  wages  was  not  increased,  the  general  stand- 
ard was  preserved  from  further  depression.  It  is  worthy  of  remark,  that 
the  elevation  of  the  standard  of  wages  was  in  most  cases  in  direct  propor- 
tion to  the  skill  required  for  the  manufacture  of  the  article;  thus  the  im- 
provement was  greater  iu  the  case  of  damasks  than  of  plain  linens,  and, 
above  all,  in  fabrics  made  by  the  jaequard  loom. 

The  influence  of  the  educational  workshops  upon  the  development  of 
local  industry  has  been  quite  as  marked  as  upon  the  rate  of  wages.  In 
the  table  given  above  the  whole  extent  of  this  influence  is  not  shewn,  for 
even  where  no  new  factories  or  distinct  establishment*  have  been  formed,  a 
great  impulse  has  been  given  to  those  already  in  existence,  and  a  number 
of  persons  have  been  provided  with  employment  in  their  own  homes.  As 
an  example  we  shall  make  a  few  extracts  from  tbe^flicial  reports  of  the 
provincial  inspectors,  in  answer  to  the  following  questions: — 

"  Has  the  establishment  of  the  workshop  influenced  in  a  visible  manner  the  local 
industry  f    Has  it  appreciably  affected  the  public  morals  and  well  being  f 

41  East  Flandkbs.  Workshop  of  Sleydinye.'— This  establishment  has  had  decisive 
effects  on  the  condition  of  the  labouring  class  of  the  commune,  which  coniains  about 

#  Rapport  sur  les  Ateliers— Modeles  d'Apprentiaaage  de  la  Province  de  la 
Flandrc  orient  iule. 
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5,200  inhabitants.  In  1847  the  number  of  indigent  persons  requiring  assistance 
from  the  relief  fund  (bureau  de  bienfainonce)  and  alms  amounted  to  2,200;  another 
part  of  the  population,  without  being  reduced  to  misery,  were  in  extreme  want, 
and  threatened  to  very  largely  increase  the  number  of  paupers ;  24,000  francs 
were  devoted  to  the  support  of  the  indigent.  Still  this  6tun  was  not  sufficient,  and 
the  misery  was  frightful.  Now  a  beggar  is  scarcely  to  be  seen  in  the  commune, 
and  all  the  good  workmen  can  find  employment.  The  number  of  persons  who 
received  relief  in  1853  was  1,048  (the  greater  number  of  old  persons,  infirm,  and 
orphans) ;  of  this  number  998  only  received  very  temporary  relief,  and  only  in 
consequence  of  the  excessive  dcarness  of  food.  The  expense  of  the  bureau  de 
bienfaisance  has  been  reduced  to  the  sum  of  11,084  francs,  to  which  the  inhabi- 
tants in  good  circumstances  added  as  contributions,  or  in  alms,  5,000  francs.  It 
is  easy  to  conceive,  that  the  sum  distributed  in  the  commune  as  wages  by  the 
workshop  has  visibly  influenced  the  general  comfort,  and  has  especially  acted 
upon  the  position  of  the  small  traders,  such  as  brokers,  tailors,  &c    *    *    *  * 

"  Workshop  of  Alost. — The  workshop  has  influenced  in  a  visible  manner  the  local 
industry,  for  other  similar  factories  have  been  set  up,  and  these  in  their  turn 
favour  other  branches  of  industry,  such  as  the  bleaching  and  the  dyeing  of  linen 
fahrics,  calendering,  finishing,  &c.  All  these  contributed  to  the  public  wealth, 
and  to  the  general  well  being,  and  the  more,  that  the  employment  which  they 
afford  extends  to  localities  in  which  the  working  classes  were  reduced  to  a 
state  of  fatal  inaction. 

"Workshop  of  Eecloo. — This  influence  is  evident.  The  establishment  of  the 
workshop  has  given  a  prosperous  impulse  to  the  industry  of  the  town,  and 
awakened  among  the  inhabitants  a  spirit  of  enterprise.  It  has  also  produced  ex- 
cellent moral  effects;  the  young  persons  who  have  made  their  apprenticeship,  and 
who  still  do  so,  accustom  themselves  to  order,  economy,  and  discipline.  Instead 
of  being  a  burden  and  a  danger  for  society,  they  are  Income  useful  members. 

4i  Two  new  factories  have  been  established  in  this  town  since  the  creation  of  the 
workshop.  Since,  more  than  two  years,  three  other  manufacturers  have  taken  up 
the  manufacture  of  the  same  fabrics  as  those  made  by  the  contractor  of  the 
workshop. 

"West  Flanders  Workshop  nf  Routers.*— Nowhere  has  the  spirit  of  industry 
developed  itself  in  the  same  vast  proportions.  Since  the  creation  of  the  workshops 
a  considerable  number  of  industrial  establishments  have  been  erected  at  Roulcrs. 
We  may  mention  the  factories  of  MM.  Berlaimont.  senr.,  Vervaccke-Vandc- 
kerkhove,  Lenoir-Cannoot,  Vandamme  Brothers,  Deys  Son,  D'Hont,  Joseph  van 
Gheluwe,  Soenen  -  Vandekerkhove,  Delabeau  I)c "  Burgcs,  Bonten  -  Holvoct, 
Latour-van-Isackcr,  Moerman-Dobbels,  Kodcnbach,  Mergaert,  Roinmelacrc-van- 
Holleberkc,  Loontjens,  &c.;  without  counting  the  manufacturers  who  have  under- 
taken the  manufacture  of  articles  which  they  did  not  make  previous  to  the  erection 
of  the  workshops.  Bottlers  reckons  besides,  four  spinning  factories  which  are  in 
lull  activitv,  and  one  in  process  of  construction.  Power-weaving  is  also  annexed 
to  one  of  these  spinning  factories. " 

These  examples  conld  be  multiplied  if  our  space  admitted  of  it ;  we 
believe,  however,  that  those  given,  taken  in  conjunction  with  all  the  other 
facts  which  we  have  brought  together  in  the  present  article,  place  beyond 
a  doubt  the  success  which  has  attended  the  establishment  of  educational 
workshops  in  Belgium.  On  this  point  then  we  shall  say  no  more  than 
quote  a  few  extracts  from  the  official  reports  as  to  the  general  success  of 
the  movement. 

Mr.  L.  Wandewalle,  the  Inspector  of  East  Flanders,  says: — 

*  Rapport  sur  lea  Ateliers— Modeles  d'Apprentissagc  de  la  Province  de  la 
Flandre  occidentalc. 
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"  They  have  influenced  public  prosperity ;  for  they  have  awakened  the  spirit  of 
enterprise,  demonstrated  the  possibility  of  reviving  industrial  labour  in  Flanders, 
and  provoked  the  creation  of  other  establishments;  the  workmen  whom  they 
occupy,  instead  of  being  a  burthen  to  the  inhabitants  in  good  circumstances,  have 
encouraged,  especially  iu  the  localities  where  they  have  been  created,  the  forma- 
tion of  new  establishments,  resuscitated  the  retail  trade  and  the  labour  of  the 
artizans,  by  the  circulation  of  wages  which  amount  annually  to  a  considerable 
sum. 

"The  workshops  have  also  very  appreciable  moral  effects;  for  they  have  effica- 
ciously served  to  combat  with  mendicity  and  vagabondage ;  the  local  authorities 
have  been  able  to  employ  it  as  a  means  of  repression ;  liberated  criminals  have 
become  honest  and  indus'trious  workmen,  and  the  young  persons  given  up  to  a 
fotal  idleness,  the  support  of  their  parents." 

Mr.  G.  L.  Rcnnicr,  the  Inspector  for  West  Flanders,  says: — 

"  After  the  reading  of  the  preceding  reports,  we  believe  that  it  is  no  longer 
possible  to  call  in  question  the  utility  of  the  apprenticeship  workshops,  as  agents 
for  industrial  improvement,  and  for  the  moral  and  material  amelioration  of  the 
population. 

"  Besides  their  direct  results,  one  of  the  advantages  of  the  workshops  is  also  to 
form  excellent  foremen,  who,  distributed  afterwards  in  private  establishments,  put 
in  practice  and  propagate  the  industrial  knowledge  which  thev  have  acquired  at 
the  workshop.  The  foremen  who  are  only  acquainted  with  the  manufacture  of 
plain  linen,  are  initiated  into  the  processes  of  several  kinds  of  manufacture,  and 
all  the  recent  improvements,  by  passing  a  few  weeks  in  one  of  those  establishments. 

"  The  great  manufacturers  of  all  the  provinces  appreciate  the  value  of  the 
workshops,  and  send  raw  materials  to  them  through  their  agents.  The  amount 
of  wages  thus  annually  distributed  by  one  manufacturer  of  Brussels,  in  East 
Flanders,  mav  be  estimated  at  300,000  francs  (£12,000). 

"  The  conclusions  to  be  drawn,  in  our  opinion,  from  the  preceding  statements 
are,  that  tbe  workshops  have  largely  answered  the  object  proposed  by  their 
establishment ;  they  form  good  workmen,  and  create  new  kinds  of  manufacture 
hitherto  unknown  iu  the  localities  where  they  have  been  instituted.  They  have 
resuscitated  the  linen  industry  by  the  diffusion  of  the  best  processes  of  manu- 
facture ;  they  have  moralized  the  working  population  and  ameliorated  their 
material  position  by  labour;  they  have  greatly  relieved  the  relief  fuuds  {bureau 
de  bienfaisuHce)  from  the  crushing  burdens  which  weighed  upon  them,  and  at  the 
same  time  improved  the  financial  condition  oi  the  communes." 

Our  review  of  the  condition  of  the  apprenticeship  workshops  wonld  be 
incomplete  without  a  statement  of  the  expense  at  which  they  were  erected. 
A  project  may  be  very  excellent  in  every  way,  but  may  yet  cost  more 
than  the  benefits  to  be  derived  from  its  realization  would  be  worth. 
The  following  summary  will  show  that  the  workshop  system,  judged  from 
this  point  of  view  also,  has  been  fully  successful.  In  East  Flanders  the 
total  expense  incurred  in  the  creation  and  maintenance  of  workshops  from 
their  establishment  in  1847,  to  the  31st  of  December,  1852,  was  as 
follows: — 

francs,  cents. 

Building  and  purchase  of  workshops    56,370    26  =ss  £2,254  16 

Purchase  of  machines,  tools,  vessels,  &c.  ...  89,441  81  =  3,577  12 
Small  moveable  necessaries    2,331    50  =        93  4 


148,143  06  =  £5,925  14 

To  which  is  to  be  added  various  sums  granted  or 

loaned  with  or  without  interest  to  the  contractors  150,200  00  =     6,008  0 

Total  for  plant,  Ac.              ...    298,343  06  =  £11,933  14 
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Of  this  sum  there  was  contributed  by: — 

francs,  cents. 

The  State    274,780    62  =£10,991  4 

„  Provinces          ...          ...          ...          ...       6,078    89  =  243  2 

,,   Communes        •••          ...          ...          ...       9,556    i3  =  382  4 

Miscellaneous  private  contributions      ...         ...       7,927   32  =  317  1 


298,343  06  =£11,983  14 

The  working  expenses  for  the  same  period  were: — 

Rent  of  workshops                 ...         ...         ...    12,943  03=  £517  14 

Compensation  to  contractors  and  salaries  for  literary 

and  industrial  teachers         ...          ...          ...  157,123  47  =  6,124  18 

Assistance  to  apprentices  until  able  to  earn  sufficient 

to  support  themselves           ...          ...          ...    39,082  69  =  1,668  5 

Purchase  of  raw  materials,  &c              ...          ...     1,498  08  =  59  18 

Management  and  office  expenses           ...          ...     5,749  18  =  229  19 

Heating,  lighting,  and  sundries             ...         ..    21,125  67  =  845  0 


237,522    12  =  £9,500  17 


Of  this  sum  there  was  contributed  by: — 


The  State  ..         ...  ...         ...  224,569   38  =  £8,982  16 

„  Communes         ..  ...         ...         ...    11,700   06  =      468  1 

Various  private  contributions  ...         ...     1,252    68  =        60  1 

237,522    12  =  £9,500  17 

The  sum  contributed  by  the  province  was  employed  in  the  purchase  of 

apparatus  and  tools  for  distribution  among  those  who  had  completed  their 

apprenticeship.    The  government  also  allocated  a  considerable  sum  of 

money  for  a  similar  purpose,  and  a  large  number  of  improved  tools  were 

thus  distributed.    For  example,  from  the  commencement  of  the  industrial 

movement  tip  to  the  year  1851  there  were  distributed,  of 

Looms         ...         ...  •••  ...  ...  231 

Reeds  with  steel  dents  ...  ...  ...  2,064 

Battens  or  lays  2,064 

Fly  shuttles              ...  ...  ...  ...  3,307 

Compressing  templets  ...  ...  ...  8,140 

Me  trical  reels             ...  ...  •••  ...  147 

Numerating  balances  ...  ...  ...  70 

Spinning  wheels  and  their  adjuncts  ...  ...  730 

Besides  a  number  of  articles  required  in  spinning  and  lace  making,  and 
the  establishment  of  depots  of  reeds  with  metallic  dents  in  various  parts  of 
the  country.  The  total  sum  expended  in  this  way  was  1 16,304  franca 
66  cents  (£4,652  3*.)  In  1853,  5,350  francs  (£214)  were  expended 
for  the  same  object  in  East  Flanders,  and  650  fraucs  (£26)  to  a  manu- 
facturer of  Alost,  to  encourage  him  to  manufacture  jacquard  looms.  The 
Province  of  East  Flanders  also  allocated  a  sum  of  2,750  francs  (£110) 
towards  payment  of  the  salaries  of  foremen  employed  to  mount  looms  and 
other  apparatus  in  the  houses  of  the  workmen. 

The  expenses  of  the  24  subventioned  workshops  of  East  Flanders  for 
the  year  ending  the  31st  of  December,  1853,  amounted  to  the  sum  of 
34,586  francs  (£1,383  &.),  of  which  there  was  contributed  by- 
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27,666  =  £1,106  12 
4,050=      162  0 
•2,870  =      114  16 

34,586     £1,383  8 

The  expenses  in  the  same  province  for  the  year  ending  the  31st  of 
December,  1852,  amounted  to  38,022-81  francs  (£1,520  17*.) 

The  total  sum  expended  in  East  Flanders  for  the  year  ending  the  31st 
of  December,  1853,  was,  therefore,  608,473*99  francs  (£24,338  18*.), 
of  which  there  was  contributed  by  fraJ1CB.  cent*. 

The  State  ...  ...  ...    554,823    8!  =  £22,192  18 

„  Province  ...  ...     17,378    89  =       695  2 

„  Communcst  —         —     36,271   29  =     1,450  16 

A  sum  less  than  has  been  squandered  in  some  Irish  Unions  during  the 
same  time. 

The  information  is  less  precise  with  regard  to  West  Flanders,  but  the 
following  figures  will  convey  an  idea  of  the  annual  expenses  of  the  system 
in  that  province,  where  the  larger  number  were  erected: — 

...  114,943  41  =  £4,597  14 

...  81,214  67  —   8,248  11 

...  45,162  75=    1,806  9 

...  84,000  =   1,360  0  (about?) 

...  45,935  -    1,837  8 

Total  expenditure  for  five  yean     ...  321,255   83  =  £12,850  4 

Apprenticeship  Schools  (Ecoles  Manufactures  et  d'Apprenli*sage). 

According  to  the  census  made  in  1 840,  by  the  commission  appointed  to 
inquire  into  the  condition  of  the  linen  trade,  which  we  have  already  so 
frequently  mentioned,  there  were  in  Belgium  280,396  females  whose  chief 
means  of  living  was  the  making  of  handspnn  linen  yarn;  122,226  of  these 
belonged  to  the  province  of  East  Flanders,  98,383  to  that  of  West  Flan- 
ders, 33,358  to  that  of  Hainault,  16,730  to  that  of  Brabant,  and  the 
remainder  to  the  other  provinces.  There  were  besides  a  number  of 
women  who  spun  at  intervals,  as  a  means  of  supplying  some  domestic 
wants.  The  first  victims  of  the  contest  betweeu  hand  and  millspun  yarns 
were  naturally  these  females,  and  already,  in  the  year  of  the  inquiry,  they 
were  on  the  brink  of  starvation,  so  that  the  government  had  not  only  to 
concert  measures  for  employing  this  immense  female  population,  as  well  as 
the  thousands  of  males ;  but  it  had  also,  as  in  the  case  of  the  latter,  to  look 
to  the  future  generation,  and  see  that  a  race  of  paupers  was  not  produced. 

In  this  case  also,  the  charitable  workshops  afforded  a  model  upon  which 
to  found  a  system  of  instruction  combined  with  relief.  At  that  period  there 
existed  a  number  of  schools  for  teaching  the  working  of  lace,  either  in 
connexion  with  the  charitable  workshops,  and  also  many  which  bad  beeu 

*  Exclusive  of  the  workshops  furnished,  and  the  assistance  given  to  workpeople 
to  enable  them  to  complete  their  apprenticeship. 

t  Exclusive  of  the  sum  allocated  for  the  distribution  of  tools,  &c. 


The  State       ...  ... 

„  Province 

„  Communes  and  relief  funds 


1849 
1*50 
1851 

law 
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established  upon  an  independent  basis;  sixty-three  of  these  were  in  towns, 
and  twenty-one  in  rural  com  manes.  A  number  of  additional  ones  were 
set  up,  under  the  name  of  Ecoles  d1  Appreniiwage,  or  apprenticeship 
schools,  which  must  not  be  confounded  with  the  Ateliers  fPApprentisscuje, 
or  apprenticeship  workshops,  which  we  have  above  described.  These 
schools  are  supported  in  the  same  way,  but  not  to  the  same  extent,  as  the 
workshops,  that  is,  by  grants  from  the  state,  the  province,  and  the  commune, 
but  none  of  them  are,  we  believe,  directly  managed  by  the  government, 
although  they  are  placed  under  the  inspection  of  the  provincial  inspector, 
and  their  condition  and  success  as  much  cared  for  as  the  workshops. 

The  workshops  are  iutended  for  males  alone,  of  all  ages,  but  the  appren- 
ticeship of  boys  is  of  course  that  most  encouraged  in  their  present  stage. 
The  apprenticeship  schools  are,  on  the  other  hand,  exclusively  intended  for 
girls,  who  remain  in  them  the  whole  day,  and  receive  elementary  instruc- 
tion, as  well  as  industrial  training.  Experience  has  shown,  not  only  in 
the  apprenticeship  schools,  and  in  the  charitable  workshops,  but  in  the 
educational  workshops,  wherever  elementary  education  has  been  combined 
with  industrial  training,  that  an  attendance  of  about  two  hours  a  day  for 
about  two  years,  in  the  classes,  is  sufficient  to  enable  a  pupil  to  learn,  not 
only  to  read,  write,  and  calculate,  but  to  acquire  a  knowledge  of  French  as 
well  as  of  Flemish.  By  the  system  of  small  classes  described  in  speaking  of 
the  charitable  workshops,  learning  becomes  a  pastime  and  a  relaxation 
from  the  bodily  labours  of  the  industrial  training;  and  in  this  way  the 
lesson  is  soon  looked  forward  to  with  pleasure.  Children  thus  receive 
instruction  without  being  obliged  to  forego  such  employment  as  would  ena- 
ble them  to  contribute  to  their  support.  This  system,  then,  obviates  one 
of  the  greatest  barriers  to  the  education  of  the  poor,  who  cannot  afford  to 
leave  their  children  at  school,  either  because  they  require  them  to  earn 
wages,  or  because  they  cannot  provide  them  with  clothes. 

A  system  of  this  kind  naturally  attracted  a  great  number  of  girls,  and 
schools  in  great  numbers  were  opened  throughout  the  country,  the  move- 
ment having  been  greatly  assisted  by  private  benevolence.  In  1852,  no 
less  than  740  such  schools  existed  in  Belgium,  attended  by  about  45,000 
pupils,  chiefly  young  girls.  Of  these  363  were  under  the  special  manage- 
ment, and  supported  by  private  persons;  169  were  conducted  by  religious 
corporations  or  convents;  72  by  parish  priests  and  curates;  24  by  relief 
committees;  and  49  by  communal  schoolmasters.  In  the  commencement 
of  1854,  there  were  342  in  East  Flanders  alone,  attended  by  22.246 
pupils,  of  which  215  were  conducted  by  private  persons;  71  by  religious 
corporations  or  convents;  30  by  parish  priests  and  curates;  26  by  local 
committees,  &c.  The  total  aid  afforded  by  the  government  in  1853, 
amounted  to  only  2050  fraucs,  (£82,)  and  most  of  them  appear  to  have 
been  in  a  self-supporting  condition. 

As  lace  was  almost  the  sole  article  made  in  these  schools,  this  branch 
of  industry  rivalled,  in  a  short  time,  the  ancient  one  of  flax  spinning. 
Mr.  Wandewalle,  the  inspector  of  East  Flanders,  estimates  the  number  of 
lace  workers  in  that  single  province  at  no  less  than  40,000.  So  great  an 
extension  of  one  manufacture,  which  is  besides  one  subject  to  great  fluctu- 
ations from  the  caprice  of  fashion,  must  be  looked  upon  as  an  evil,  and  would, 
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unless  guarded  against,  sooner  or  later  lead  to  the  same  disastrous  results 
as  followed  from  the  decline  of  the  manufacture  of  handspun  linen  yarns. 

The  government  has  very  properly  began  to  discourage  the  farther 
growth  of  this  manufacture,  and  affords  it  scarcely  any  aid ;  but  it  has,  on 
the  other  hand,  encouraged  the  introduction  of  other  branches  of  industry 
adapted  for  women,  so  as  to  vary  as  much  as  possible  the  employment  of 
the  working  classes.  Among  the  employments  thus  introduced  are,  the 
making  up  of  ready-made  clothes,  shirts,  every  kind  of  embroidery  and 
sewed  muslin,  kuitting,  fringe,  gimp,  fine  handspun  yarn  for  lawns, 
sewing  of  gloves,  &c.  Ont  of  the  342  apprenticeship  schools  above  men- 
tioned, 63,  attended  by  5,572  pupils,  only  were  occupied  with  these  new 
branches,  279,  attended  by  16,674  pupils,  being  still  exclusively  occupied 
with  the  working  of  lace. 

The  amount  of  money  distributed  by  these  schools  has  been  enormous, 
and  were  it  not  for  the  fear  of  such  another  catastrophe  as  that  above 
alluded  to,  and  the  tendency  of  parents  to  compel  children  of  a  too  tender 
age  to  cam  wages  at  such  schools,  and,  among  others,  boys  who  should 
never  be  employed  at  sedentary  work,  their  extension  would  be  a  blessing 
to  Belgium.  We  are  glad  to  find,  however,  that  the  Belgian  government 
is  taking  every  measure  it  possibly  can  to  avert  these  evils. 

We  have  gone  as  fully  as  our  space  would  permit  us  into  the  examina- 
tion of  the  measures  taken  to  resuscitate  industry  in  Belgium.  It  is 
impossible  to  review  these  measures,  or  to  study  their  results,  without  per- 
ceiving that  the  subject  is  of  immense  interest  iu  Ireland,  and  that  we  may 
derive  many  valuable  lessons  from  their  attentive  study.  We  purpose  in 
a  future  number  recalling  our  readers'  attention  to  this  subject,  when  we 
hope  to  be  able  to  furnish  them  with  many  suggestions  as  to  how  we 
might  initiate  an  analogous  movement  in  Ireland,  but  one  which  would  be 
suited  to  the  different  circumstances  of  the  two  countries. 


In  drawing  up  the  preceding  sketch  we  have  chiefly  employed  the  following 
works : — ■ 

Rapport  sur  la  situation  des  Ateliers  d'Apprentissage  ct  de  Pcrfectionncment 
dans  les  Provinces  dc  la  Flandre  orientalc,  dc  la  Flandre  occidental^  ct  de 
Hainault.  Preaentes  a  la  Chambrc  des  Reprcscntants  dans  la  Seance,  du  5  Mai, 
1854. 

Le  Travail  Indastricl  dans  lc  Flandre  orientale,  cxtrait  de  l'expose  de  la  situ- 
ation de  la  Flandre  orientale  pour  l'annee,  1852.  Gand. 

Die  Elemente  der  Geworbcbeforderung  Nachgewiescn  an  der  Belgischcn 
Industrie.    Von  Dr.  F.  Von  Stcinbei9,  Stuttgart,  1853. 

Observations  au  Parlemont  Beige,  par  le  comite  des  Houill^res  de  Mons  ,1852. 

Annales  du  Commerce  Exterieur,  (Ministerc  de  rinterieur)  No.  691,  Belgique. 
Faits  Commcrciaux,  No.  8. 

Resume  de  la  Statistiquc  Generate  de  la  Belgique  Publiee,  par  le  Department 
de  rinterieur  pour  la  peroide  decennale  de  1841  a  1850.    Bruxelles,  1853. 

De  lTndustric  en  Belgique,  par  M.  N.  Briavoinnc,  2  vol.    Bruxelles,  1839. 

We  have  also  to  return  our  most  sincere  thanks  to  M.  L.  Vandcwallc,  (Chef  dc 
Division  et  Inspecteur  des  Ateliers  Modules  d'Apprentissage,  au  Gouvernement 
Provinciale  de  Flandre  oriental  a  Gand,)  and  to  M.  Rennier,  of  Bruges,  who  fills 
the  corresponding  office  for  West  Flanders,  for  the  kind  readiness  with  which  they 
communicated  every  information,  and  for  the  facilities  which  they  afforded  in 
obtaining  access  to  the  various  institutions. 
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Art.  II.— Notices  of  New  Improvements  in  Mining,  Metallurgy,  Machinery, 
'  Chemical  Manufactures,  Sfc~,  and  of  Discoveries  in  general  science  bear- 
ing upon  Industrial  Arts. 

RAILWAY,  NAVAL,  AND  CIVIL  ENGINEERING,  MACHINERY,  MANUFACTURING  TOOL8, 

AND  INSTRUMENTS  IN  GENERAL. 

Anthracite  Coal-burning  Locomotives. — Mr.  Pbleger,  of  Tamaqua,  Pennsylvania, 
has  constructed  an  anthracite  coal-burning  locomotive  which  appears  to  have  been 
successful.  The  cylinders  are  10  inches  diameter,  stroke  24  inches,  weight  25  tons; 
4  driving  wheels  5  feet  diameter,  truck  wheels  30  inches  diameter:  furnace  44 
inches  long  by  32  inches  wide;  the  boiler  contains  Go 7  square  feet  of  fire  surface, 
125  tubes  9  feet  long  by  2  inches  diameter.  The  fire  is  blown  by  a  fan  which  is 
driven  by  the  exhaust  steam,  and  can  be  nsed  at  pleasure  while  the  engine  is 
standing  still.  The  bottom  of  the  furnace  is  formed  by  a  water  bottom  with  no 
opening,  which  is  a  great  feature  in  Mr.  Phlegcr's  improvement ;  a  projecting  water 
way  which  protects  the  tubes  (the  coal  never  coming  in  contact  with  the  tubes) 
forms  an  air  chamber  in  which  gases  arc  consumed. 

The  cylinders  are  placed  midway  of  the  cylindrical  part  of  the  boiler.  The 
height  of  the  top  of  the  boiler  is  only  54  inches  from  the  rail. 

A  series  of  trial  trips  have  been  made  on  the  Philadelphia  and  Baltimore  Rail- 
road between  Gray's  Ferry  and  the  River  Susquchannah.  The  quantity  of  coal 
consumed  in  the  trip  between  both  places  and  back,  a  distance  of  125  miles,  was 
400  lbs. 

Why  do  not  the  Directors  of  the  Great  Southern  and  Western  Railway  and 
Killarney  Junction,  both  of  which  lines  pass  through  anthracite  districts,  make 
some  attempts  to  introduce  the  different  plans  which  nave  been  adopted  in  America 
to  burn  anthracite  in  locomotives.  We  are  certainly  very  backward  in  our 
employment  of  this  fuel. — Scientific  American,  Nov.  25th,  1854. 

Valve-gear  for  Locomotive*. — Various  devices  have  been  employed  for  the 
purposes  of  operating  the  valves  of  locomotives,  so  as  to  cut  off  at  any  portion  of 
the  stroke,  and  also,  to  give  steam  during  the  whole  length  of  stroke  a't  the  will  of 
the  engineer.  An  improvement  upon  the  device  heretofore  employed  has  been 
devised  by  James  Freeland,  of  Alleghany  City,  Pennsylvania,  the  object  of  which 
is  to  transmit  motion  from  the  common  eccentric  to  the  slide  valve,  in  such  a 
manner  that  the  whole,  or  a  greater  part,  of  the  movement  of  the  valve  may  be 
performed  during  a  very  small  portion  of  the  revolution  of  the  eccentric,  whereby 
the  full  width  of  opening  may  be  given  to  the  steam  and  exhaust  parts  of  the 
cylinder,  during  a  very  small  portion  of  the  stroke.  The  rock  shaft  of  the  slide 
valve  carries  an  eccentric  arm,  which  is  connected  with  the  valve  arm  on  the 
common  valve  shaft  by  means  of  a  lever  and  an  arc-formed  slot,  a  rocker,  and 
links,  all  of  which  arc  arranged  and  combined  to  effect  the  objects  specified. 

Improvement  in  Lathes  for  Fancy  Wood-turning.—  Many  improvements  have 
been  made  on  lathes  for  turning  irregular  forms,  and  as  the  business  of  turning 
table  and  chair  legs,  and  other  like  fancy  articles  of  furniture,  is  one  of  great  extent, 
every  improvement  in  such  machines  must  be  of  interest  to  those  employed  in  the 
trade  of  cabinet-making.  An  improvement  in  lathes  for  this  kind  of  turning  has 
been  made  by  Luther  Wcntworth,  of  Burlington,  Iowa.  In  this  lathe  the  stick  to  be 
operated  on  docs  not  revolve  as  in  other  lathes,  but  is  moved  longitudinally 
towards  and  through  a  revolving  hollow  mandrel,  which  carries  the  cutters  to 
reduce  the  stick  to  its  proper  size  and  form.  The  cutters  are  so  arranged  as  to  be 
thrown  in  and  out  of  operation,  by  which  the  stick  can  be  acted  on  at  intervals  at 
different  parts  of  its  length.  Near  one  end  of  the  mandrel  there  is  a  saw  for  cut- 
ting off  the  articles  of  the  proper  length  from  the  sticks,  as  they  severally  emerge 
from  it. — Scientific  American. 

Oval  turning  Lathe. — Messrs.  Cahoon  &  Ross,  of  La  Grange  Co.,  Missouri,  has 
made  an  improvement  relating  to  lathes  for  turning  spokes  and  other  articles  of 
oval  shape,  which  is  designed  to  simplify  their  construction  and  render  them  more 
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perfect.  The  nature  of  the  invention  consists  in  providing  the  nice  plate  of  the 
spindle  with  n  sliding  rest  in  combination  with  a  sliding  standard,  that  its  axis  can 
be  moved  with  great  facility  out  of  line  with  the  axis  of  the  spindle  to  stand 
eccentric  thereto,  and  also  the  axis  of  the  wood  to  be  turned  as  it  revolves  to 
describe  an  oval,  so  that,  as  the  wood  comes  in  contact  with  a  stationary  cutter,  it 
will  be  turned  into  spokes  and  such  like  articles  for  which  the  lathe  is  set. 
Scientific  American. 

RAW  MATERIAL*,  MACHINERY,  AND  PROCESS KS  CONNECTED  WITH  FOOD,  RURAL 

ECONOMY,  AND  AGRICULTURE. 

PihCiccxTURE. — Artificial  Spawning  Beds. — In  connection  with  the  artificial 
breeding  of  fish,  so  ably  treated  by  Dr.  Allman  in  his  article  in  the  first  volume 
of  this  Journal,  it  may  be  well  to  notice  some  further  improvements  which  have 
been  effected  in  France.  At  a  meeting  of  the  Academy  of  Sciences  some  months 
since,  M.  Coste  gave  an  account  of  some  very  interesting  experiments  made  by 
Dr.  Lamy  in  the  park  of  Maintenon,  upon  an  artifice  by  which  all  the  fish  of  a 
pond  or  of  a  stream  of  water  might  be  led  to  deposit  their  spawn  in  the  locality  as- 
signed to  them,  from  whence  they  could  afterwards  be  carried  to  reservoirs,  out  of 
reach  of  all  danger. 

It  appears  that  such  a  process  is  known  in  China,  and  that  the  singular  people 
of  that  country  have  been  in  the  habit,  from  time  immemorial,  of  annually  covering 
the  beds  of  their  rivers  for  a  distance  of  several  leagues  with  mats,  upon  which 
the  spawn  of  the  fish  could  be  collected  and  carried  to  the  rivers  of  the  interrior. 
The  Romans  too  appear  to  have  understood  this  system,  at  least  in  the  case  of  the 
oyster,  as  is  noticed  in  the  paper  of  M.  Coste,  on  the  artificial  oyster  beds  of 
Lake  Fusaro,  given  at  page  44,  Vol.  I.  of  this  Journal. 

Dr.  Lamy's  method  consists  in  fixing  bundles  of  brushwood  to  stakes  placed 
close  together,  so  as  to  form  flexible  masses,  destined  to  replace  the  aquatic  plants 
upon  which  the  fish  naturally  spawn;  these  aquatic  plants  should  of  course  be  got 
rid  of  at  the  spawning  season.  These  floating  masses  kept  fixed  and  submerged 
by  a  weight,  are  not  long  in  being  charged  with  ova,  which  the  females  come  to 
deposit  on  the  small  twigs,  and  which  are  fecundated  by  the  secretion  from  the 
milt  of  the  male. 

Several  millions  of  the  ova  of  the  perch  and  of  the  roach  have  already  been 
obtained  in  this  way;  other  species,  such  as  the  carp,  are  also  being  operated  upon 
in  the  same  manner. 

Fesearckea  on  Natural  and  Artificial  Fecundation  of  Fi*k,  by  M.  Millet. — In 
order  to  ensure  success  in  the  operation  of  pisciculture  we  should  approach  as 
much  as  possible  to  natural  conditions.  It  was  according  to  this  principle  that 
M.  Millet,  after  having  studied  for  many  years  the  habits  and  instincts  of  fish, 
sought  to  determine  the  best  means  of  re-peopling  the  rivers  with  good  edible  species. 
During  five  consecutive  years,  from  1848  to  1854,  he  made  or  had  made  for  him 
numerous  experiments  on  artificial  fecundation  applied  to  the  rearing  of  fish;  he 
endeavoured  at  the  same  time  to  see  whether  it  would  not  be  possible  to  obtain  results 
at  least  as  satisfactory,  by  approaching  as  much  as  possible  the  natural  conditions 
of  spawning  so  as  to  render  the  operations  more  simple,  economic,  and  certain: 
he  then  recommenced  his  experiments  on  natural  spawning,  and  compared  the 
results  with  those  of  the  artificial  method  of  fecundating. 

Among  the  different  species  of  fixh  we  mav  distinguish:  1,  those  which  spawn 
in  turbulent  water  or  currents;  2,  those  which  spawn  in  tranquil,  dormant,  or 
stagnant  waters.  To  the  first  category  belong  the  salmons,  t routs,  (charr) ;  in  the 
second,  the  carp  and  the  tench. 

The  female  trout  makes  a  true  nest  at  the  moment  of  spawning ;  she  chooses  a 
bed  of  coarse  gravel,  or  of  pebbles  washed  by  the  clear  running  water;  she  stira 
and  cleans  them  in  order  to  get  out  all  the  fine  matter,  and  all  foreign  substances 
deposited  by  the  water.  She  then  digs  holes  amidst  the  pebbles,  in  which  she 
causes  her  ova  to  flow,  by  placing  herself  a  little  above  them  against  the  current. 
According  as  the  ova  arc  spawned  they  are  fecundated  by  the  male  with  some 
drops  of  nis  milt;  the  female  then  covers  the  nest  with  the  pebbles  which  she 
displaced. 
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Spawning  grounds  may  be  established  in  the  rivers  themselves.  If  the  bed  is 
furnished  with  coarse  gravel  or  pebbles,  these  materials  may  be  utilized  on  the 
spot;  it  is  only  necessary  to  stir  them  with  a  shovel  or  rake  in  order  to  form  heaps 
or  little  hillocks  or  banks,  with  a  slight  inclination.  The  establishment  of  these 
spawning  grounds  presents  no  difficulty,  and  is  attended  with  only  a  very  slight 
expense.  When  the  bottom  of  the  stream  does  not  present  the  proper  materials, 
coarse  gravel,  pebbles,  or  stones  are  introduced.  Among  other  advantages  the 
establishment  of  these  artificial  spawning  grounds  has  that  of  retaining  the  trout 
in  the  stream  which  it  is  intended  to  repeople.  This  efficacy  is  so  real  that  M. 
MilU-t  was  able  to  get  trout  to  spawn  in  the  pits  and  drains  of  old  turbaries  into 
which  some  wheelbarrows-full  of  broken  stones  employed  to  repair  the  roads  had 
been  thrown  before  the  ordinary  period  of  spawning. 

The  Charr  (Suhno  umbla  Ombre  Chevallier)  sometimes  spawns  at  considerable 
depths  (30  or  40  yards).  M.  Millet  had  some  cubic  yards  of  broken  stones  and 
pebbles  thrown  into  ditches  8  to  10  yards  in  depth;  these  materials  answered  as 
spawning  ground  for  the  charr. 

For  the  narbel,  the  dobule  roach,  the  gudgeon,  &c.,  strands  with  a  slight  inclina- 
tion or  heaps  or  hillocks  should  be  formed  in  spots  where  the  water  flows  and  is 
shallow,  with  stones  and  the  gravel  of  the  river,  care  being  taken  to  stir  and  clean 
the  materials  with  a  shovel  or  with  a  rake.  The  river  bullhead  or  miller's  thumb 
aud  the  minnow  spawn  perfectly  in  the  same  waters  as  the  trout,  especially  in 
streams  and  brooks.  The  young  of  the  bullhead  and  of  the  minnow  are  hatched 
at  the  epochs  when  the  salmon  fry,  the  small  trout,  and  charr,  &c,  are  already 
capable  of  feeding  with  advantage  upon  very  small  fish  whose  flesh  is  still  but  little 
substantial. 

The  river  bullhead  chooses  the  stones  underneath  which  are  found  some  cavities 
in  which  it  glues  its  eggs  in  small  groups,  but  it  nlways  proceeds  ^with  a  prelimi- 
nary labour,  which  consists  in  appropriating  the  place  where  it  wishes  to  make 
it*  nest;  it  then  digs  a  gallery  or  passage  with  an  entrance  and  an  exit  The 
female  glides  under  the  stone,  turns  herself  briskly  on  her  back  and  presents  her 
belly  to  the  face  of  the  stone,  where  she  deposits  a  portion  of  her  ova,  which  im- 
mediately glue  themselves  to  it ;  the  male  then  penetrates  the  nest,  and  by  a  similar 
movement  to  that  of  the  female  he  squirts,  in  turning  himself  on  his  back,  some 
drops  of  his  milt  upon  the  ova  which,  are  fecundated.  The  river  bullhead  guards 
his  nest,  and  remains  at  the  entrance  of  the  gallery  in  order  to  drive  away  any 
dangerous  animals. 

For  the  carp,  the  bream,  and  the  tench,  the  spawning  ground  should  be  prepared 
in  a  tranquil  and  fresh  water,  which  the  solar  rays  could  render  warm.  The  carp, 
it  may  be  observed,  spawns  perfectly  in  ponds  whose  water  is  completely  stagnant; 
moveable  spawning  beds  may  be  established  with  the  aid  of  twigs  or  hurdles,  which 
may  be  placed  close  to  the  banks  in  a  little  inclined  position,  and  which  could  be 
covered  with  some  clods  of  grass  or  rushes. 

The  perch  spawns  in  a  manner  perfectly  special ;  its  ova  soldered  together  by 
small  groups  form  a  long  ribbon,  which  has  the  appearance  of  a  pretty  piece  of 
lace.  This  fish  has  but  one  ovary,  which  it  empties  completely  at  one  time.  In 
a  great  number  of  ponds  and  lakes  the  ova  of  the  perch  is  obtained  with  faggots 
or  twigs  plunged  in  the  water.  At  the  period  of  spawning  the  perch  quits  the 
stream  of  water  and  goes  to  the  tranquil  localities.  These  spawning  beds  are 
prepared  by  putting  some  clods  of  rushes  or  of  other  plants,  branches  of  trees,  or 
twigs ;  or  what  is  still  better,  by  fixing  in  the  banks,  at  a  depth  of  about  from  20  to 
40  inches,  some  branches  furnished  with  light  twigs,  as  for  example  those  of  the 
willow.  It  is  always  easy  to  gather  the  ova  for  it  is  only  necessary  to  lift  the  rib- 
bons with  a  stick,  or  by  means  of  a  small  fork. 

Artificial  spawning  grounds  applied  to  the  spawning  of  some  cyprins,  especially 
of  the  bream,  and  the  roach,  and  to  that  of  the  perch,  have  been  employed  for  the 
rcpeopling  of  the  waters  of  a  great  number  of  localities.  Already  in  1761,  Lund 
had  obtained  very  good  results ;  for  he  had  succeeded  in  producing  more  than  ten 
millions  of  young  nshes. 

M.  Millet  has  promised  to  complete  his  observations  upon  this  subject  sub- 
sequently ;  so  soon  as  he  does  so  we  shall  present  our  readers  with  an  abstract. 
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Art.  I. — Remarks  on  a  pamphlet  entitled  "An  Examination  into  the 
Principles  of  Currency  invoiced  in  the  Bank  Charter  Act  of  1 844, 
by  John  E.  Cairnes,  Esq.,  A.M." 

We  feci  at  liberty  to  assume  that  our  readers  generally  are  somewhat 
acquainted  with  the  leading  features  of  the  Banking  Act  of  1844,  and 
especially  with  the  provisions  contained  in  its  restrictive  sections.  Ac- 
cording to  those  provisions  the  Bank  of  England  is  authorized  to  issue 
notes  unrepresented  by  bullion,  to  the  extent  of  £14,000  000.  upon  Govern- 
ment and  other  securities,  together  with  additional  notes  to  au  extent 
equal  to  the  stock  of  gold  and  silver  in  its  coffers.  For  example  :  if  its 
gold  and  silver  treasure  should  only  amonnt  to  £6,000,000,  the  Bank  is 
only  allowed  to  issue  notes  to  the  extent  of  £20,000,000  ;  if  its  treasure 
should  increase  to  £16,000,000,  the  authorized  limit  to  the  issues  will  be 
£30,000,000,  and  so  on.  The  authorized  amount  of  circulation  varies 
exactly  with  the  amount  of  treasure — the  only  difference  between  them 
being,  that  the  former  is  always  fourteen  millions  greater  than  the  latter. 

The  authorized  circulation,  however,  must  not  be  confounded  with  the 
actual  circulation.  In  practice,  the  latter  seldom  comes  to  within  some 
millions  of  the  former.  This  is  owing  in  part  to  prudential  considerations, 
as  no  bank  could  be  deemed  in  a  safe  position  without  a  reserve  in  hands 
to  provide  for  incidental  calls;  in  part  to  unavoidable  necessity,  as  the  Bank 
can  seldom  find  advantageous  investment  for  all  its  funds ;  and  in  part  to 
the  circumstance  that  a  considerable  portion  of  the  notes  that  have  been 
pnt  in  circulation,  are  generally  returned  to  the  Bank  as  deposits,  and  re- 
tained as  reserve  in  the  banking  department.  The  authorized  circulation, 
therefore,  consists  of  two  parts — the  actual  circulation,  and  the  reserve;  the 
former  consisting  of  the  quantity  of  notes  at  any  given  time  in  the  hands 
of  the  public;  the  latter  being  at  all  times  equal  to  the  amount  of  notes 
which  the  Bank,  although  authorized  to  issue,  is  either  unable  or  unwilling 
to  send  into  or  retain  in  circulation. 

The  amount  of  this  reserve,  it  is  obvious,  must  vary  inversely  with  the 
urgency  of  the  public  demand  for  accommodation  from  the  Bank.  When 
money  is  abundant,  and  accommodation  obtainable  on  easy  terms  from 
other  sources,  the  demand  upon  the  reserve  will  be  slack,  and  the  reserve 
proportionally  large.  On  the  other  hand,  when  money  is  scarce  with  the 
public,  the  demand  for  accommodation  will  increase,  and  the  reserve  will 
undergo  a  corresponding  diminution.  But  when  money  is  abundant  with 
the  public  it  invariably  happens  that  coin  and  bullion  flow  into  the  Bank 
in  exchange  for  notes;  and  when  it  is  scarce,  those  notes  arc  again  returned 
upon  the  Bank,  and  the  gold  withdrawn  from  its  coffers.  It  is  manifest, 
therefore,  that,  as  a  general  rule,  when  the  treasure  in  the  possession  of  the 
Bank  is  large,  the  reserve  will  also  be  large;  and  when  the  treasure  be- 
comes small,  the  reserve  will  suffer  a  proportionate  decreaso. 
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The  extent  to  which  the  reserve  may  vary  in  amount  is  about  ten 
millions.  In  theory,  the  fluctuation  might  extend  to  even  beyourl  fourteen 
millions;  as  it  is  theoretically  possible  that  the  Bank  shonld  either  hold  its 
fourteen  millions  of  unrepresented  notes,  together  with  a  portion  of  its 
deposits  in  reserve,  or  that  it  should  advance  the  whole  amount  in  loans, 
and  hold  no  notes  in  reserve ;  but,  in  practice,  the  minimum  is  about  two 
millions,  and  the  maximum  ten  to  twelve  millions.  The  ordinary  extent  of  the 
reserve  is  about  six  to  eight  millions,  but  it  is  never  in  a  state  of  absolute 
quiescence,  and  any  alteration  in  the  exchanges  will  produce  a  corresponding 
increase  or  diminution,  according  as  the  change  is  favourable  or  otherwise. 

This  excessive  variability  in  the  quantity  of  the  reserve,  is  the  cause  of 
some  disastrous  evils.  One  is,  that  it  produces  a  no  less  excessive  fluctu- 
ation in  the  rate  of  interest,  and  thereby  in  that  of  the  foreign  exchanges. 
When  gold  is  very  abundant  in  the  country,  and  the  demand  for  bauking  ac- 
commodation comparatively  slight,  the  Bauk  is  left  in  possession  of  a  large 
reserve,  which  the  Diicctors  know  not  how  to  dispose  of  through  the  ordi- 
nary channels  of  investment.  As  this  reserve  consists  of  notes  that  havo 
been  issued  unrepresented  by  gold,  and  which  therefore  have  cost  them 
nothing,  they  can  afford  to  lend  it  at  a  rate  of  interest  much  below  the 
ordinary  market  value.  Accordingly,  when  the  reserve  is  large,  they  are 
in  the  practice  of  making  advances  at  a  very  low  discount,  thereby  forcing 
down  the  rate  of  interest  to  an  unnatural  level,  to  the  serious  injury  of  aL 
money-lenders,  who  do  not  enjoy  a  similar  privilege  with  themselves.  On 
the  other  hand,  when  gold  is  scarce,  both  in  the  hands  of  the  public  and 
the  coffers  of  the  Bank,  and  when  a  heavy  drain  sets  in  upon  the  notes  in 
reserve,  the  Directors  are  often  obliged  to  raise  the  rate  of  discount  to  a 
very  inordinate  height,  in  order  to  arrest  the  drain ;  thereby  inflicting  a  no 
less  serious  injury  on  all  who  are  obliged  to  borrow.  In  illustration  of  the 
two  extremes  between  which  the  rate  of  discount  fluctuates  under  the 
operation  of  the  present  law,  it  will  suffice  to  mention,  that  while  in  1844, 
a  few  months  after  the  passing  of  the  Act,  the  Bauk  discounted  at  the  rate 
of  2  per  cent.,  in  1847 — that  is,  not  more  than  three  years  later — they 
were  obliged  to  raise  the  rate  to  the  height  of  9  or  even  10  per  cent. 

A  still  greater  evil,  however,  than  that  which  arises  from  the  fluctuation 
of  the  rate  of  interest,  consists  in  the  fact  that,  under  the  operation  of  the 
present  law,  there  is  a  certain  stage  in  the  history  of  every  severe  drain 
upon  the  reserve,  at  which  the  Bank  has  arrived  at  the  end  of  its  resources, 
and  is  obliged  to  refuse  any  fiuther  accommodation  to  the  public  on  any 
terms,  however  inordinate.  In  practice,  this  stage  is  reached  when  the 
reserve  has  fallen  to  somewhere  about  the  amouut  of  two  millions.  Expe- 
rience has  proved  that  the  Bank  cannot  snflcr  the  reserve  to  fall  below  that 
sum,  without  imperilling  its  own  ability  to  meet  its  engagements.  Beyond 
this  point,  therefore,  the  Bank  is  absolutely  nnable  to  go,  no  matter  how 
severe  may  be  the  pressure  for  accommodation,  or  how  great  may  be  the 
mischief  produced  by  its  refusal  to  mako  any  further  advauces.  And 
when  this  stage  is  reached  in  any  great  commercial  crisis,  the  only  remedy 
that  remains  consists  in  the  temporary  suspension  of  the  law — a  measure, 
the  necessity  of  which,  is  in  itself  sufficient  condemnation  of  the  law  that 
necessitates  it 
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We  have  pointed  out  two  of  the  evils  that  result  from  the  Banking  Act 
of  1 844.  One  is  the  excessive  variability  in  the  rate  of  discount  produced 
by  the  fluctuations  in  the  quantity  of  the  reserve;  the  other  is  the  inade- 
quacy of  that  reserve  to  provide  for  the  case  of  any  heavy  drain  upon 
the  precious  metals,  and  the  consequent  inability  of  the  Hank  to  grant  any 
further  accommodation  when  they  have  reached  the  limit  which  the  Act  of 
1 844  prescribes.  Of  these  the  former  might  in  degree,  but  only  in  degree, 
bo  remedied  by  a  very  judieious  management  on  the  part  of  the  Directors; 
the  latter  is  an  essential  result  of  the  present  system,  and  can  only  be  re- 
moved or  alleviated  by  an  alteration  in  the  law  that  produces  it. 

Of  these  two  evils  it  is  the  latter  that  has  more  especially  attracted  the 
attention  of  Mr.  Caimcs  in  the  able  and  instructive  pamphlet  which  we 
have  placed  at  the  head  of  this  paper,  and  which  forms  one  of  the  admirable 
series  of  publications  that  have  already  issued  from  the  Dnblin  Statistical 
Society.  The  mode  in  which  the  writer  propounds  his  vie»vs  is  so  lucid, 
and  the  pamphlet  altogether  so  opportune,  while  the  probable  revision  of 
the  Bank  of  England  Charter  is  looming  on  the  present  session  of  Parlia- 
ment, that  we  shall  devote  a  page  or  two  to  the  analysis  of  his  reasoning, 
in  hopes  we  may  induce  any  of  our  readers  who  feel  an  interest  in  the 
subject,  and  have  not  yet  made  themselves  masters  of  his  pages,  to  avail 
themselves  of  the  opjwrtnnity  for  doing  so,  before  the  subject  is  preseuted 
to  the  Legislature  for  discussion. 

The  first  point  examined  by  Mr.  Cairnes  is  the  theoretical  view  upon 
which  the  Act  of  1844  is  based;  and  the  conclusion  which  he  successfully 
enforces  is,  that  not  only  is  this  theory  destitute  of  adequate  support  from 
well-established  facts,  but  that  the  Act  itself,  in  its  practical  working,  is 
very  far  from  fulfilling  the  conditions  which  the  theory  requires.  On  both 
of  these  points  he  has  the  eminent  names  of  Mr.  Tooke  and  Mr.  Fullarton 
in  his  favour,  lie  then  proceeds  to  the  practical  aspects  of  the  measure, 
and  opens  up  the  question  as  follows: — 

"  First,  then  : — in  what  docs  the  perfection  of  a  system  of  currency  consist,  and 
by  what  criterion  are  we  to  judge  of  it*  merits  ?  In  ordinary  times,  when  commerce 
moves  along  in  its  regular  and  natural  course,  there  is  little  room  for  testing  the 
merits  of  a  currency  It  must  be  a  bad  system  indeed,  that  in  quiet  times  fails  to 
adapt  itself  to  the  business  which  is  required  of  it.  The  day  of  trial  docs  not  come 
till  the  arrival  of  one  of  those  seasons  of  commercial  derangement  known  as  mone- 
tary crises,  when  accidental  and  nnforseen  causes  defeat  the  reckonings,  and  dis- 
appoint the  expectations,  of  mercantile  men.  It  is,  1  conceive,  in  its  power  of 
meeting  au  occasion  of  this  kind — in  its  capacity  of  expanding  and  contracting,  or 
maintaining  its  level,  according  to  circumstances,  and  in  such  a  manner  as,  while 
it  secures  the  country  against  any  depreciation  from  the  standard,  yet  effects  thi9 
end  with  the  minimum  of  fluctuation  in  exchange  value,  and  w  ith  the  leust  dis- 
turbance to  the  general  machinery  of  commerce — that  its  excellence  as  a  monetary 
system  consists." 

A  system  of  currency,  therefore,  is  to  be  tested  by  its  "capacity  of 
expanding  and  contracting,  or  maintaining  its  level,  according  to  circum- 
stances," "  and  with  the  least  disturbance  to  the  general  machinery  of 
commerce."  And,  tried  by  this  standard,  the  present  system  is  shown 
not  only  to  be  extremely  imperfect,  but  to  be  "  calculated,  in  periods  of 
commercial  derangement,  to  intensify  every  cause  of  disturbance,  and  to 
convert  pressure  into  panic." 
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The  fundamental  error  of  the  system  appears  to  be,  that  it  prescribes  a 
single  remedy  for  a  large  class  of  cases,  some  of  which  scarcely  possess  a 
single  feature  in  common.  Whatever  may  be  the  cause  of  a  drain  of  the 
precious  metals,  the  law  enjoins  that  the  authorized  circulation  should  suffer 
a  diminution  equal  to  the  amount  of  the  drain.  The  original  intention  of 
the  fraincrs  of  the  Act  was,  that  an  equal  diminution  should  also  take  place 
in  the  actual  circulation;  but  in  this  respect  the  machinery  of  the  Act  has 
failed  in  effecting  its  purpose.  Now,  this  remedy,  if  indeed  it  ever  be  a 
prudent  one,  is  only  applicable  to  the  case  of  a  draiu  arising  out  of  extra- 
vagant speculation,  and  general  high  prices,  as  it  is  only  in  this  case  that 
the  proximate  cause  is  the  nnfavourahteucss  of  the  exchanges;  in  all  cases 
in  which  the  exchanges  arc  in  our  favour,  the  application  of  such  a  remedy 
is  not  only  unnecessary,  but  extremely  mischievous. 

The  reader  must,  however,  be  cautioned  here,  against  a  slight  but  per- 
plexing error  into  which  Mr.  Cairnes  has  fallen  in  several  passages  through  • 
out  the  pamphlet.  In  the  14th  page,  he  joints  out  very  clearly  the  dis- 
tinction between  tho  authorized  and  the  actual  circulation,  and  shows  that 
under  the  present  system  it  is  only  tho  former  that  fluctuates  exactly  with 
the  amount  of  gold  in  tho  possession  of  the  Bank.  And  yet,  in  tho  23rd 
page,  as  in  several  other  places,  he  assumes  that  a  contraction  of  the  autho- 
rized circulation  is  equivalent  to  an  exactly  similar  contraction  in  the  actual 
circulation,  and  states  that,  "  in  the  event  of  its  being  necessary  to  export 
gold  to  meet  demands  for  foreign  payments,  tho  Act  would  require  that  an 
equal  amount  of  notes  should  be  struck  off  Uie  circulation;  that  is  to  say, 
that  if  ten  millions,  of  gold  be  sent  abroad  to  pay  for  necessary  expenses, 
ten  millions  of  notes  also  should  be  cancelled."  In  this  sentence,  as  in 
the  remainder  of  the  paragraph,  as  well  as  in  some  other  places,  it  is  evi- 
dent that  he  has  overlooked  the  distinction  which  he  has  himself  so  clearly 
established  in  the  14  th  page. 

But  to  proceed.  We  have  said  that  in  all  cases  in  which  a  large  expor- 
tation of  the  precious  metals  arises  from  other  causes  than  excessive  specu- 
lation, the  remedy  enjoined  by  the  Act  of  1 844  is  not  tho  true  oue.  Accord- 
ingly Mr.  Cairnes  proceeds  to  show,  that  whenever  the  country  may  be  called 
on  to  support  a  large  military  expenditure  abroad,  to  pay  for  large  additional 
imports  of  food,  or  to  incur  extraordinary  expenses  in  consequence  of  a 
failure  in  the  raw  material  of  any  of  our  staple  manufactures,  the  extensive 
reduction  of  the  circulation  which  the  Act  requires,  must  not  only  lead  to 
violent  convulsions  in  the  heart  of  our  monetary  system,  but  must  also  pro- 
duce grave  and  disastrous  consequences  amongst  the  general  community. 

A  forcible  illustration  of  the  truth  of  the  preceding  views,  is  to  be  found 
ia  the  memorable  crisis  of  1 847,  into  the  history  of  which  Mr.  Cairnes 
■  enters  in  considerable  detail.  The  following  contains  a  brief  summary  of  its 
leading  features. 

"  Well,  tliis  1  Cast  iron  principle,'  from  which  its  authors  expected  so  much, 
was  brought  to  the  test  of  experiment  The  years,  184b — 47,  churged  with  such 
formidable  events  arrived.  A  concurrence  of  misfortunes  conspired  to  cause  a 
heavy  drain  of  gold  to  foreign  countries;  as  fast  as  the  treasure  was  sent  abroad, 
the  screw  was  tightened  upon  the  currency  at  home ;  the  result  was,  that  our  mone- 
tary system  underwent  a  series  of  shocks  and  dislocations,  such  as  it  had  never  bo- 
fore  experienced,  and  from  which  it  was  at  length  only  rescued  by  an  abandonment 
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of  the  principle  of  the  Act,  through  a  direct  violation  of  the  law.  'If  the  law/ 
•ays  Mr  Samuel  Gurncy,  (a  stout  supporter  of  the  act  when  it  was  passed,)  4  If 
the  law  had  failed  only  in  one  case,  I  should  have  been  jealous  of  alteration ;  but 
we  have  had  three  periods  of  crisis  and  great  difficulty  in  our  monetary  system  in 
the  last  twenty-five  months,  in  each  of  which  I  am  certain  that  the  calamity  and 
difficulty  were  materially  aggravated  by  this  act  If  there  had  been  only  one*  case, 
I  should  have  wished  to  try  it  a  little  longer ;  but  when  we  have  had  three  succes- 
sive cases,  one  after  another,  and  in  each  case  the  difficulty  has  been  materially 
aggravated  by  it,  I  come  to  the  solid  conclusion,  that  the  act  must  be  relaxed.* 
'I  think,'  says  Sir.  Tookc,  4  that  the  whole  of  the  shock  to  commercial  credit,  in 
the  latter  part  of  September  and  the  first  twenty  three  davs  of  Octol>er,  was  mainly 
attributable  to  the  operation  of  the  act."  'The  Bank*  itself,'  <ays  Mr.  Ilorsley 
Palmer,  '  was  placed  in  danger,  and  the  commercial  credit  of  the  whole  country 
nearly  paralyzed ;  both  which  would  have  been  obviated,  had  the  power  of  exten- 
sion beyond  £14,000,000,  then  existed  on  the  part  of  the  Bank." 

It  will  bo  remembered  that  the  pressure  and  excitement  weut  on  increas- 
ing up  to  Monday,  October  *25th,  on  which  day  the  Government  letter  sus- 
pending the  operation  of  the  Act  appeared.  The  effect  of  the  letter  was 
instantaneous.  Up  to  the  day  of  its  appearance  the  difficulty  of  obtaining 
money  was  so  great  that  some  of  the  most  eminent  firms  in  England  were 
unabte  to  procure  accommodation  on  any  terms;  and  yet  within  one  week 
after  its  issue,  the  currency  became  so  abundant,  that  the  difficulty  was  no 
longer  how  to  get  money,  bnt  how  to  dispose  of  it.  In  the  following 
paragraph  the  dauger  which  the  Bank  itself  incurred  is  forcibly  shown: — 

41  But  the  full  extent  of  the  danger  in  which  this  restrictive  law  involved  the 
country,  has  yet  to  be  stated.  The  Bank  itself  was  placed  in  imminent  jeopardy. 
While  its  reserve  in  London  had  beeu  reduced  to  £1.500,000,  the  deposit*  of  the 
London  bankers  alone  considerably  exceeded  that  sura.  These  deposits  might 
have  been  called  for  at  any  moment ;  any  accident  might  have  led  to  a  demand 
for  them.  Now,  had  these  deposits  been  called  for,  the  Bank  of  England  must 
have  stopped  pavment ;  and  had  this  occurred,  its  notes  would  have  ceased  to  be 
legal  tender.  The  effect  wotdd  have  Iwcn,  that  all  that  portion  of  the  reserve  of 
country  banks  which  consisted  of  Bank  of  England  notes  would,  us  reserve,  have 
become  useless  ;  they  could  no  longer  have  been  given  in  payment  of  country  bank 
notes.  Under  these  circumstances,  there  would  have  been  great  reason  to  fear 
that  the  whole  of  the  Bank  of  England  notes  held  at  this  time  by  the  country 
bankers,  and  which  amounted  to  about  six  millions,  would  have  been  returned  on 
the  central  establishment.  Had  this  taken  place,  it  would  nearly  have  exhausted 
the  treasure  in  the  issue  department,  which  was  at  this  time  under  £8,000,000 ; 
and  the  remaining  £2,000,000  would  almost  certainly  have  been  carried  off  in  the 
general  contusion  and  dismay  which  such  a  run  would  have  inevitably  occasioned. 
In  short,  it  is  the  opinion  of  several  witnesses  of  great  practical  experience,  ex- 
amined itcfore  the  Committees  of  184S — an  opinion  confirmed  by  the  Report  of  the 
House  of  Lords'  Committee — that  nothing  but  the  tardy  interposition  of  the 
Government  saved  the  convertibility  of  the  note,  which  the  stringency  of  the  Act 
had  endangered." 

The  last  few  pages  of  the  pamphlet  are  devoted  to  a  rapid  glance  at 
some  of  the  principles  of  currency  which  apply  to  the  present  subject,  to- 
gether with  a  few  very  general  suggestions  as  to  the  nature  of  the  changes 
that  should  be  made  in  our  existing  currency  code.  Mr.  Cairnes  very 
justly  condemns  the  views  of  those  who  advocate  free  trade  in  banking, 
and  shews  that  the  principle  of  unrestricted  competition  is  inapplicable  to 
the  regulation  of  the  currency.  He  also  expresses  his  approval  ou  theore- 
tical grounds  of  the  restriction  of  the  privilege  of  issuing  notes  to  a  siugle 
bank,  but  from  practical  considerations  is  satisfied  with  the  present  arrauge- 
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mcnt,  rnther  than  interfere  with  existing  private  interests.  In  this  respect 
we  do  not  altogether  unite  with  him,  as  we  think  a  suitable  arrangement 
might  be  made  for  restricting  the  issue  to  a  single  bank,  without  inflicting 
any  serious  injury  on  those  which  should  be  deprived  of  that  privilege.  On 
the  regulation  of  the  issues  he  thus  propounds  his  views. 

"The  next  point  to  be  noticed  is  one  which  appears  to  me  to  be  of  fundamental 
importance,  namely,  that  in  the  last  resort  the  issue  of  notes,  whether  commit- 
ted to  one  or  more  issuers,  should  he  entrusted  to  the  discretion  of  some  man  or 
body  of  men.  No  system  of  rules,  however  ingeniously  contrived,  can,  so  far  as  I 
see,  supersede  the  necessity  of  this.  In  the  course  of  the  foregoing  observations 
several  arguments  have  been  advanced  in  support  of  this  position,  showing  that  a 
fixed  inflexible  rule,  laid  down  without  reference  to  what  may  be  the  state  of  trade 
and  of  public  feeling  in  particular  conjunctures,  is  quite  incompatible  with  the 
preservation  of  that  uniformity  of  value  in  the  circulating  medium,  which  is  one 
of  the  first  requisites  of  a  good  system." 

Mr.  Cairnes  accordingly  leans  to  the  view,  that  in  the  last  resort  the 
regulation  of  the  issues  should  be  left  to  the  discretion ary  power  of  the 
Directors  of  the  Bank  of  England.  While  acknowledging  that  the  question 
is  one  of  great  difficulty,  and  while  not  professing  to  offer  any  decisive 
solution  of  the  problem,  he  refers  approvingly  to  the  proposition  of  Mr. 
Glyn,  *  that  the  whole  responsibility  of  the  circulation  should  bo  left  in  the 
bands  of  the  Bank  of  England.'  To  this  proposal  we  believe  that  very  se- 
rious objections  may  be  advanced.  We  think  the  mode  in  which  the  Direct- 
ors of  the  Bank  of  England  have  dealt  with  the  reserve  since  the  passing 
of  the  Act  of  1844,  as  described  by  Mr.  Cairnes  himself,  in  the  lith  and 
10th  pages  of  the  pamphlet,  would  alone  suffice  to  prove  that  so  great  a 
discretionary  power  could  not  be  entrusted  in  their  bauds  consistently  with 
a  due  regard  to  the  interests  of  the  whole  commercial  public.  It  is  not  to 
the  adoption  of  bo  sweeping  a  measure  as  this,  therefore,  that  we  would  look 
for  a  remedy  to  the  evils  resulting  from  the  operation  of  the  Act  of  1844. 

We  have  shown,  that  two  of  the  more  serious  of  those  evils  con- 
sist in  the  excessive  variability  of  the  rate  of  discount,  produced  by  the 
fluctuations  in  the  quantity  of  the  reserve,  and  the  inadequacy  of  that  re- 
serve, to  provide  for  the  case  of  any  hoavy  drain  upon  the  precious  metals 
for  exportation  But  if  this  be  correct,  what  we  want  is  a  measure  that 
would  have  the  twofold  effect,  of  atlixing  a  reasonable  limitation  to  the  vari- 
ability of  the  rate  of  discount  on  the  one  hand,  and  of  providing  more  effec- 
tually for  the  case  of  severe  commercial  pressure  on  the  other.  The  ques- 
tion for  consideration  is,  whether  a  measure  can  be  proposed  that  would 
effect  these  results,  without  producing  any  countervailing  evils  of  its  own. 
For  our  part  we  entertain  no  doubt  that  such  a  measure  cau  readily  be 
devised  ;  although  our  limits  at  present  forbid  our  entering  upon  any  expla- 
nation of  the  nature  of  its  provisions.  The  subject,  however,  is  one  of  high 
importance  to  the  whole  commercial  public,  as  well  here,  as  in  England  ; 
and  we  intend  returning  to  its  consideration  either  in  the  next  or  some 
other  early  number  of  this  Journal.  Meanwhile  we  we  would  recommend 
the  perusal  of  Mr.  Cairnes'  "Examination"  to  all  who  feel  an  interest  in  the 
subject,  and  especially  those  who  may  not  have  access  to  the  elaborate 
treatises  of  Mr.  Tooke,  Mr.  Fullartou,  Colonel  Torrens.  and  the  other 
leading  authorities.  Turcot. 
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Abt.  II. — On  the  Amendment  of  the  BanlrujA  Law  in  Ireland.* 

TnE  importance,  not  only  to  the  mercantile  world  but  to  the  community 
in  general,  of  n  well  considered  code  of  law  regulating  the  liability  of  the 
insolvent  debtor  to  his  creditors,  while  protecting  the  latter  as  much  as 
possible  against  absolute  deliberate  fraud,  on  the  one  hand,  and  ngaiust  the 
consequences  of  over  trading  and  imprudent  confidence  on  the  other,  can 
hardly  be  overrated.  It  is  equally  true,  however,  that  the  attempts  at 
legislation  upon  this  complicated  subject  in  England  for  a  century  back, 
have  been  almost  uniformly  clumsy  and  unsuccessful ;  and  in  Ireland, 
where  it  has  been  the  fashion  to  copy  English  legislation  at  a  distance — 
as  we  copy  French  modes  (very  badly) — without  any  reference  either  to 
principle  or  to  circumstances,  we  have  been  accustomed  to  a  corresponding 
state  of  confusion  in  the  law,  and  uncertainty  and  injustice  in  the  practice 
of  it.  The  mischiefs  of  the  system  have  been  long  felt  in  both  countries. 
In  Ireland  the  carelessuess  of  the  profession  for  anything  but  personal 
advancement,  and  the  utter  want  of  anything  worthy  the  name  of  public 
opinion  among  the  mercantile  and  trading  classes,  have  prevented  any  step 
to  improvement  on  our  own  account,  and  the  Irish  public  were  content  to 
wait  the  progress  of  English  intelligence,  and  to  accept  whatever  chance 
the  imperial  policy  of  "assimilation"  might  gradually  bring  them.  In 
Ireland,  however,' the  comparatively  trilling  amount  of  business,  and  the 
comparative  cheapness  of  procedure,  prevented  the  ineouvenienccs  of  the 
English  system  from  being  felt  very  materially  hurtful,  cumbrous,  and  on 
principle  so  many  ways  objectionable,  as  it  is.  In  England  the  multitude 
and  importance  of  the  bankruptcies  whieh  are  continually  occurring  in  a 
community  so  commercial  and  so  enterprising,  create  a  much  larger  and 
more  vivid  interest  in  the  necessary  reform  of  this  branch  of  the  law;  aud 
for  some  time  back  accordingly  it  has  occupied  a  large  share  of  the  attcu- 
tiou  of  her  legislators  and  government. 

Before  the  English  Bankrupt  Law  Consolidation  Act  of  1849,  (12  &  13 
Vic.  cap.  106,)  the  various  statutes  upon  this  subject  in  force  in  that 
country  were  so  complicated  and  ill  drawn,  aud  the  decisions  upon  their 
construction  so  contradictory  and  doubtful,  that  it  was  commonly  said 
among  the  best  lawyers  at  the  English  bar,  that  no  safe  opinion  could  be 
come  to  in  any  new  disputed  case.  That  Act  introduced  many  changes 
into  the  previous  system,  if  system  it  could  be  called,  and  if  it  introduced 
among  them  many  altogether  mischievous  in  practice  and  unjust  in 
principle,  it  has  at  least  simplified  the  whole,  and  made  this  branch  of  law 
somewhat  less  unintelligible.  The  Irish  Hankruptcy  Act,  12  &  13  Vict, 
cap.  107,  passed  at  the  same  moment,  was  au  •*  assimilation"  law,  framed 
for  the  purpose  of  rendering  the  Irish  practice  like  that  of  the  English  in 
its  intermediate  state  of  development  from  1842  to  1840»  or  before  the 
Consolidation  Act;  but  it  included  some  improvements  in  the  details  of 
practice,  taken  from  the  provisions  of  that  enactment  while  yet  under  the 
consideration  of  the  legislature.  The  mistake  in  both  acts  is  the  common 
one  by  which  all  English  legislation  for  a  century  back  is  distinguished; 

»  On  the  Amendment  of  the  Bankrupt  Law.  Dublin  :  Hodges  &  Smith,  J855. 
Famph.  in  82  pp.,  8vo. 
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that  the  subject  matter  is  considered,  not  with  reference  to  principles  either 
of  justice  or  convenience,  but  merely  with  reference  to  the  previously 
existing  practice  of  courts,  and  tradition  of  legislation,  whatever  that  might 
be.  The  too  great  refinement  of  judicial  decisions,  the  too  great  emphasis 
of  the  principle  of  binding  conrts  by  the  decisions  of  their  predecessors, 
right  or  wrong,  the  too  exclusive  influence  of  technical  professional  learn* 
ing,  and  the  narrow  views  which  these  habits  had  introduced  among 
professional  legislators — narrower  and  still  narrower  in  each  succeeding 
generation — these  are  the  causes  of  the  ever  increasing  cumbrousness  of 
English  legislation,  and  of  its  eminently  unpractical  character;  principles 
aro  forgotten  amidst  a  network  of  mere  formulas,  and  justice  in  administra- 
tion becomes  almost  a  matter  of  mere  chance.  The  history  of  the  former 
Bankrupt  Laws,  if  wo  had  time  to  trace  it  hero,  would,  perhaps,  afford  one 
of  the  most  striking  examples  of  what  we  mean,  and  the  history  even  of 
the  late  improvements  in  them,  examples  scarcely  less  striking.  And  yet 
there  is  probably  no  subject  more  capable  of  complete  simplification,  none 
more  easily  enlightened  by  clear  principles,  and  none  to  which  practical 
legislation  may  be  more  easily  applied. 

Many  of  the  practical  observations  which,  with  reference  to  the  existing 
Bankrupt  I«aw  in  Ireland  and  in  England,  we  should  feel  inclined  to  make 
in  dealing  at  length  with  this  important  subject,  have  been  well  developed 
in  an  able  pamphlet  On  the  Amendment  of  the  Bankrupt  Law,  lately  pub- 
lished here,  to  which  the  reader  interested  in  the  details  of  the  existing 
law,  and  the  amendments  immediately  required  in  it,  may  be  referred. 
The  introduction  of  a  bill  to  amend  and  consolidate  the  Law  of  Bankruptcy 
in  Ireland,  during  the  last  session  of  the  English  parliament,  supplies  the  • 
writer  of  this  pamphlet  with  a  reason  for  undertaking  the  consideration  of 
the  rcquisito  amendments  and  alterations  in  that  law;  and  passing  over 
*'  the  principles  on  which  bankruptcy  legislation  has  proceeded,"  his  inquiry 
is  limited  to  the  examination  of  "  the  poiuts  of  difference  between  the 
Irish  and  English  systems,  with  a  view  to  the  adoption  of  those  provisions 
in  the  English  Consolidation  Act  which  appear  to  l>e  advantageous,  and  to 
guard  against  those  which  would  subvert  such  parts  of  our  [existing] 
system  as  have  been  found  to  work  well."  The  writer  of  the  pamphlet 
then  applies  himself  to  the  subject  from  a  point  of  view  wholly  different 
from  that  to  which  we  would  seek  to  turn  the  reader's  attention ;  his 
principle  is  not  to  look  for  improvement  anywhere  outside  of  the  "system" 
of  the  English  law,  but  only  to  assist  in  patching  it  up  into  some  tolerable 
condition  of  efficiency.  lie  accordingly  divides  his  treatise  into  observa- 
tions npon  three  subjects:  the  alterations  effected  by  the  last  Irish  act;  the 
Report  of  the  Hoyal  Commission  appointed  to  inquire  into  the  working  of 
the  English  Consolidation  Act  of  181'J,  and  the  differences  between  and 
the  respective  advantages  and  disadvantages  of  the  two  systems ;  and  the 
alterations  which,  in  the  opinion  of  the  writer,  would  tend  to  ameliorate 
the  law  iu  Ireland,  and  the  mode  of  its  administration.  And  upon  these 
subjects  the  pamphlet  is  clear,  copious,  and  practical.  The  statement  in 
which  it  sums  up  the  alterations  made  by  the  last  Act,  will  best  introduce 
here  the  nature  of  the  English  law  by  which  these  matters  aro  at  present 
governed : — 
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44  The  principal  alterations  introduced  by  the  t2th  and  13th  Viet,  cap.  107, 
are  :— 

"  1.  The  creation  of  the  office  of  official  assignee. 

"  2.  The  power  of  summoning  a  trader-debtor  on  personal  delivery  of  the  par- 
ticulars of  demand  of  the  creditor,  with  a  notice  requiring  payment,  and  the  acta 
of  bankruptcy  consequent  ou  default  in  paying,  securing,  or  compounding  the  debt 
within  fourteen  days.* 

"  3.  The  arrangements  between  debtors  and  creditors. 

"  4.  The  dispensing  with  the  petitioning  creditor's  bond  in  £200  to  the  Great 
Seal ;  ami  the  reduction  of  the  petitioning  creditor's  debt  from  £100  to  £50,  in 
the  case  of  a  single  creditor ;  from  £150  to  £70  for  two  creditors ;  and  from  £200 
to  £100  for  three  or  more  creditors. 

"  5.  The  enlarging  the  class  of  traders  liable  to  the  bankrupt  laws  ;  and  limiting 
the  time*  within  which  the  act  of  bankruptcy  must  be  committed  to  twelve  months 
prior  to  the  bankruptcy. 

44  0.  The  granting  power  to  the  Commissioners — to  arrest  nnv  trader-debtor,  on 
proof  of  probable  cause  for  Kdieving  that  he  is  al>out  to  quit  Ireland,  or  remove 
or  conceal  his  goods  with  intent  to  defraud  his  creditors  ;  to  grant  search  warrants; 
to  discharge  bankrupts  imprisoned  at  the  time  of  ad  judication ;  to  make  orders  in 
certain  cases  which  previously  required  petitions  to  the  Lord  Chancellor;  to  direct 
prosecutions  for  offences  under  the  Act,  but  upon  the  request  in  writing  of  at  least 
three  creditors;  to  grant  the  ccrtilicate  of  conformity  without  the  signature  of 
the  creditors  ;  to  refuse,  suspend,  or  annex  conditions  to  the  certificate. 

"  The  effect  of  these  very  important  alterations  has  been  to  render  our  bankrupt 
code  since  184l>  nearly  similar  to  that  in  England  during  the  period  from  1842  to 
1840." 

The  writer  also  snms  np  hit  view  of  the  effect  of  these  alterations,  by 
observing  with  satisfaction  that — 

14  In  the  mode  of  its  administration,  also,  the  penal  provisions  have  been  {spa- 
ringly resorted  to,  so  that  the  Court  has  more  the  attributes  of  one  for  the  distri- 
bution of  the  assets  of  the  trader-debtor,  and  his  consequent  release,  than  those  of 
a  criminal  tribunal.  While  the  name  of  bankrupt  has  consequently  liecome  by  no 
means  so  great  a  reproach  as  formerly,  it  must  not  l»e  supposed  that  the  fraudu- 
lent bankrupt  escapes  undetected  or  unpuni>hcd.  On  the  contrary,  fraud  and  con- 
cealment arc  strictly  investigated,  and  when  proved  meet  with  "merited  punish- 
meut." 

And  he  points  out  two  principal  defects  in  the  system ;  first,  that  the 
present  laws,  in  consequence  of  the  expense  of  the  proceedings,  are  uot 
available  in  the  case  of  small  traders,  the  minimum  cost  of  working  a 
bankruptcy  being  still  under  £100;  secondly,  as  the  Belfast  merchants 
insist,  that  in  cases  of  country  bankruptcies  there  is  not  sutlicient  provision 
for  a  local  examination  of  the  bankrupt,  his  books  ami  papers.  That  is, 
that,  like  English  legal  administration  In  almost  all  other  departments,  that 
of  the  bankrupt  laws  is  cumbrous,  expensive,  in  a  large  and  important 
class  of  cases  inefficient,  and  in  all  practically  unbusinesslike. 

We  shall  not  follow  the  writer  of  the  pamphlet  through  his  able 
examination  of  the  Report  on  the  English  law,  and  of  the  various  causes 
which  had  produced  so  abrupt  and  enormous  a  diminution  of  the  business 
of  the  court.  He  has  shown  clearly  that  these  causes  have  been  chiefly, 
if  not  entirely,  these  four:  the  restrictions  imposed  by  the  Consolidation 
Act  on  voluntary  bankruptcies,  which  are  not  allowed  save  in  the  rare  case 

*  "  This  limit  has  been  reduced  to  seven  days  in  the  English  Consolidation  Act, 
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of  the  trader  being  able  to  satisfy  the  court  that  at  least  five  shillings  in 
the  pound  clear  will  be  realized  for  his  creditors ;  the  extravagant  expense 
of  the  court  system,  with  its  fees  and  allowances  at  every  turn ;  the  severity 
of  the  penal  provisions;  the  publicity  and  formality  of  the  proceedings. 
The  first  of  these  impediments  is  manifestly  wholly  unreasonable,  if  any 
invariable  principle  be  admitted  as  presiding  over  this  legislation  for  the 
public  benefit.  The  second  is  by  no  means  so  desirable  in  Ireland  as  in 
England,  because  in  Ireland  the  proceedings  arc  much  less  expensive,  and 
in  Ireland  indeed  even  the  existing  expense  may  easily  be  reduced  to 
something  very  small  by  a  proper  reduction  of  fees,  and  by  providing  at 
least  for  the  salaries  of  the  judges  out  of  the  funds  of  the  State,  in  the  manner 
suggested  in  another  part  of  the  pamphlet  The  last  two  objections  are,  if 
they  exist  at  all,  of  course  equally  stroug  in  Ireland;  but  they  appear  to  us 
to  be  mistaken,  and  the  mistake  appears  to  have  arisen  from  the  iuatlention 
of  legislators  to  the  principle  of  a  baukrupt  code,  in  consequence  of  which 
they  have  inextricably  mixed  up  the  morally  guilty  with  the  merely  unfortu- 
nate, aud  practically  reduced  poverty  and  felony  to  an  equal  level  of  crime  in 
eye  of  the  law.  We  shall  not  say  that  this  is  the  only  department  of  the 
British  legislation  in  which  the  same  result  has  been  instinctively  produced, 
but  in  this  department  it  is  sufficiently  glaring  to  have  struck  the  imagina- 
tion of  our  pamphleteer,  though  he  has  entirely  missed  the  meaning  of 
what  he  sees,  because  he  has  no  eye  but  for  the  details  and  practice  of  the 
law. 

"  When  a  man  is  adjudged  bankrupt,  fraud  and  concealment  arc  assumed,  and 
he  is  unnecessarily  degraded  nnd  treated  as  a  criminal.  The  messenger  and  his 
assistants  forthwith  invade  his  house  and  intrude  upon  his  family  ;  all  his  effects 
and  furniture  are  seized ;  his  personal  property,  even  to  his  watch  and  his  wife's 
trinkets,  are  taken  from  him  ;  his  letters  per  post  are  intercepted  ;  he  is  hostilely 
cross-examined  ;  hiH  past  transactions  are  ripped  up,  often  solely  to  gratify  re- 
venge ;  his  wife  may  l>e  forced  to  be  a  witness  against  him,  and  the  evidence  thus 
inquisitorially  extorted  from  himself  and  his  wife  is  afterwards  used  against  him  ; 
his  means  of  defence  arc  taken  from  him,  nnd  he  is  prosecuted  at  the  expense  of 
his  own  estate ;  the  expense  of  obtaining  his  certificate  and  of  appealing  against 
adverse  decisions  is  excessive. 

"  He  is  cither  altogether  precluded  from  obtaining  his  certificate,  or  if  allowed, 
it  i*  absolutely  null  and  void,  should  he  be  guilty  of  any  of  the  following  offences, 
name  I  v  : — 

"  4  ff  he  has  lost,  at  any  time  of  his  life,  by  any  sort  of  gaming  or  wagering,  in 
one  day,  the  sum  of  £20,  or  if  he  has  lost  by  gaming  in  one  year  preceding  his 
bankruptcy  the  sum  of  £200. 

44  '  If  he  has  lost  within  one  year  preceding  his  bankruptcy  the  sum  of  £200  by 
any  time  bargain  in  government  or  other  stock.* 

"  '  If,  attcr  an  act  of  bankruptcy,  or  in  contemplation  of  bankruptcy,  or  with 
intent  to  defeat  the  object  of  the  bankrupt  law,  he  has  parted  with,  concealed,  de- 
stroyed, altered,  mutilated,  or  falsified  (or  caused  to  Ihj  so  done),  any  of  his  books, 
papers,  writings,  or  securities  ; — 

"  4  If  he  has  made,  or  been  privy  to  the  making  of,  a  false  or  fraudulent  entry, 
with  intent  to  defraud  bis  creditors ; — 

"  4  If  he  has  concealed  any  part  of  his  property ;  or  if  he  has  suffered  a  false 
debt  to  be  proved,  &c,  &c,  &c.'  " 

*  44  'This  has  been  held  to  include  railway  stock  (21  Law  I.  18 Bank.)  and  the 
loss  need  not  be  upon  a  single,  but  may  be  upon  several  contracts. — 20  Law  T. 
2»li. 
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There  is  another  list  of  (legally  "felonious")  offences,  upon  the  charge 
of  which  the  bankrupt  is  transferred  to  a  criminal  court  and  trial  by  jury, 
(in  Ireland  no  prosecution  being  allowed,  save  on  the  demand  of  three 
creditors,)  but  the  foregoing  matters  are  determined  by  the  single  judge, 
the  Bankruptcy  Commissioner;  aud  then  followed  under  the  English  law 
a  third  list  of  sins,  chiefly  made  so  by  the  intention, — such  as  the  frivolous 
defence  of  a  creditor's  suit,  he  having  ever  during  his  trade  kept  his 
books  imperfectly,  carelessly,  or  negligently,  with  intent  to  conceal,  <fcc. — 
npon  which  also  the  Commissioner  alouc  pronounces,  (and  often  hastily 
and  petulantly  enough,  we  know,)  and  his  decision  upon  which  may 
prevent  the  bankrupt  from  ever  obtaining  his  certificate,  even  after  all 
the  expense  and  exposure  and  degradation  of  which  he  has  been  made  the* 
victim. 

We  shall  say  nothing  on  the  subject  of  the  Classification  of  Certificates 
under  the  English  act,  because  nothing  can  more  strongly  demonstrate  the 
injustice,  the  ineffectiveness  and  confusion  of  this  part  of  the  44  system,** 
than  the  arguments  in  the  Report,  and  the  evidence  of  the  English  Bank- 
ruptcy Judges,  or  Commissioners,  themselves.  The  writer  of  the  pamphlet 
before  us  deals  conclusively  with  this  portion  of  his  subject ;  but  in  con- 
cluding "his  sensible  observations  npon  so  much  confusion  and  injustice, 
how  can  he  have  missed  the  trnc  principle  to  be  applied  to  the  whole  of 
it,  which  he  has  so  nearly  stumbled  on  in  this  pertinent  question? 

"  Docs  it  not  appear  obvious  that  the  simple  course  would  have  lieen,  to  have 
established  a  court  for  the  administration  of  the  assets  of  traders  unable  to  pay 
their  debts  in  full,  committing  such  as  in  their  passage  through  the  Court  appear- 
ed guilty  of  fraudulent  conduct  to  a  criminal  tribunal  ?" 

Passing  over,  however,  a  great  mass  of  able  observations,  which  will, 
doubtless,  earn  for  the  writer  of  the  pamphlet  all  the  consideration  ho 
deserves  from  the  public  and  from  future  legislators,  we  shall  only  mako 
room  for  his  Summary  of  the  Amendments,  by  the  enactment  of  which, 
and  of  a  few  minor  clauses  taken  out  of  the  English  Act,  he  thinks 
everything  desirable  could  be  secured;  premising  that  each  of  these 
44  amendments"  forms  the  subject  of  a  section  of  observations,  minute  in 
tho  information,  and  always  practical  in  the  suggestions  they  contaiu: 

"  Summary  of  Amendment*. 

44  Consolidation  of  the  law  of  Bankruptcy. 

44  The  abolishing  of  Commissions  of  Bankrupt ;  giving  primary  jurisdiction  to 
the  Commissioners,  and  exclusive  jurisdiction  over  all  Irish  traders. 

44  The  providing  means,  in  a  country  bankruptcy,  for  its  local  working. 

44  The  providing  means  for  the  reception  of  proofs  of  debt  by  aflidavit  before  the 
Registrars. 

44  The  facilitating  tho  voluntary  and  early  cession  of  his  assets  by  the  trader- 
debtor. 

44  The  amendment  of  the  clauses  for  arrangements  between  debtors  and  creditors 
under  the  control  of  the  Court. 
44  Relaxing  the  penal  provisions. 

44  Reduction  of  the  fees  and  substitution  of  stomps,  charging  the  salaries  of  the 
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Commissioners  and  the  compensations  on  the  Consolidated  Fund,  and  providing 
superannuation  allowance  for  the  Commissioners. 

44  Regulation  of  the  Bankrupt  office,  and  abolition  of  the  Clerk  of  Inrolmcnts." 

If  the  author  of  the  pamphlet,  which  has  occupied  more  of  oar  attention 
here  than  we  had  intended,  had  applied  himself  to  the  consideration  of  the 
general  subject,  apart  from,  as  well  as  iu  connexion  with,  that  of  the 
practice  of  the  English  law,  he  wonld  have  at  once  found  a  key  to  the  re- 
solution of  all  his  difficulties.  Let  us  therefore  inquire  for  a  moment  how 
the  subject  has  been  treated  elsewhere;  and  to  take  an  example  from  a 
system  of  legislation  truly  philosophic  in  its  structure,  and  in  which  princi- 
ples have  always  been  the  foundation,  let  us  consider  how  the  Code 
Napoleon  treats  the  question  of  Failures  and  bankruptcy.  It  appears  to 
us  that  it  may  supply  hints  the  most  important  towards  practical  legislation 
among  onrselves. 

The  Code  de  Commerce  carefully  separates  the  ideas  of  innocent  failure 
and  of  fraudulent  bankruptcy;  and  it  provides  cheap  and  simple  means  on 
the  one  hand,  for  the  trader  who  has  failed,  to  protect  himself  against  the 
pursuit  of  his  creditors,  and  for  his  creditors  on  their  part  to  compel  him 
to  give  tip  his  whole  property  to  be  equitably  divided  among  them  according 
to  their  claims;  and  on  the  other,  for  the  punishment  of  the  fraudulent 
trader  whose  bankruptcy  is  tainted  with  dishonesty  and  deceit.  The  437th 
Art.  defines  Failure,  as  distinguished  from  Bankruptcy*  to  be  in  the  state 
of  a  trader  who  has  stopped  payment.  Every  Bankrupt  must  be  iu  a  state 
of  Failure,  but  every  trader  who  has  failed  is  not  necessarily  a  Bankrupt, 
because  he  may  have  become  unable  to  meet  his  liabilities  without  wilful 
default  or  dishonesty  on  his  part.  But  the  state  of  failure  is  distinguished 
by  this  single  and  only  test: — the  trader  must  have  stopped  payment:  and 
from  the  moment  that  he  has  refused  to  pay  a  trade-debt,  (Itivierc's  Repe- 
titions sur  It  code  de  commerce,  p.  474,)  or  to  meet  a  trade  engagement, 
from  that  moment,  bnt  only  then,  he  is  legally  in  a  state  of  failure.  Every 
trader  who  finds  himself  compelled  to  stop  payment  is  bound  to  make  a 
declaration  of  failnre  to  the  clerk  of  the  tribunal  of  commerce  of  his  dis- 
trict, or  if  there  be  none  in  his  district,  then  to  the  civil  tribunal  or  county 
court,  as  it  may  be  termed;  and  this  declaration  must  be,  at  latest,  on  the 
third  day  after  he  has  stopped  payment.  The  declaration  is  accompanied 
by  a  schednlc  of  the  jiroperty  of  the  debtor,  his  debts  and  credits,  his 
profits  and  losses,  and  his  expenses;  aud  this  schedule  must  be  certified  as 
true,  dated,  and  signed  by  the  debtor.  The  Failure  must  then  be  declared 
by  formal  judgment  of  the  Tribunal  of  Commerce,  and  this  judgment  (which 
is  provisional  in  the  first  instance)  may  be  pronounced  not  only  upon  the 
debtor's  declaration,  but  also  upon  the  requisition  of  one  or  more  creditors, 
and  not  only  thns,  but  al>o  by  the  court  of  its  own  authority;  by  the  judg- 
ment the  moment  of  the  stoppage  of  payment  is  declared,  or  if  it  be  not,  it  is 
understood  to  be  that  of  the  declaration  of  failure  by  the  judgment  itself. 
The  judgment  is  advertised  and  placarded.  The  consequences  of  the 
judgment  are,  that  from  the  moment  of  its  rendition,  the  failed  debtor 
ceases  to  have  any  property  iu  any  part  of  his  possessions,  whether  com- 
mercial or  private;  all  individual  suits  by  his  creditors  arc  consequently 
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suspended;  all  securities  held  as  against  the  debtor  become  enforceable 
whether  their  time  has  or  has  not  arrived,  at  least  so  far  as  to  give  these 
holders  a  right  to  appear  as  creditors,  and  to  take  their  place  in  the  divi- 
sion of  the  debtor's  property;  all  interest  as  against  the  debtor  on  foot  of 
debts  due  by  him  ceases  (though  he  is  liable  to  pay  all  such  after-accruing 
interest  as  well  as  the  principal,  before  ho  can  supersede  his  failure). 
Certain  acts  of  the  debtor's  after  he  has  stopped  payment,  or  during  ten 
days  before  it,  are  made  void  by  law,  (Art.  446,  ct  seq.,)  and  certain  other 
acts  may  be  annulled  by  the  Tribunal  by  which  the  failure  is  investigated. 
By  the  judgment,  the  Tribunal  (which  consists  of  from  3  to  15  judges, 
according  to  the  importance  of  the  district)  appoints  one  of  its  members 
as  Juge-Commissaire — or  in  our  parlance,  as  a  Judge  to  sit  in  chamber — 
to  whom  the  case  is  referred,  and  he  reports  to  the  Tribunal  whenever  he 
has  not  jurisdiction  of  himself  to  decide  any  special  matter  arising  in  the 
case ;  in  certaiu  instances  defined  by  the  law  there  is  an  appeal  from  him 
to  the  full  court,  aud  the  tribunal  may  at  any  time  substitute  any  other 
of  its  members  in  his  place.  By  the  judgment  declaring  the  failure,  the 
Tribunal  orders  seals  to  be  set  upon  the  effects  of  the  debtor,  and  himself 
to  be  placed  in  custody,  or  under  surveillance;  but  if  he  has  himself  made 
declaration  with  a  proper  schedule,  the  court  may  make  his  person  free. 
In  all  cases  the  Juge-Commissaire  may  enlarge  the  debtor,  if  on  investiga- 
tion he  considers  it  just  to  do  so,  and  may  take  securities  for  his  re-appear- 
ance wheu  called  on.  By  the  same  judgment  the  court  appoints  provisional 
Syndics,  in  whom  the  property  of  the  debtor  vests,  as  in  the  Euglish 
Assignees,  until  the  meeting  of  creditors;  at  that  meeting  the  creditors 
are  consulted,  and  upon  their  opinions  and  the  report  of  the  Juge-Commis- 
saire, the  Tribunal  either  appoints  other  Syndics,  or  continues  the  former 
in  their  functions.  The  Syndics  make  all  the  necessary  investigations  into 
the  failed  debtor's  estate,  and  close  his  books  in  his  presence;  the  personal 
examinations  are  conducted  by  the  Juge-Commissaire.  They  proceed  to 
open  the  seals,  to  make  inventories,  to  sell,  to  recover  debts,  and  to  cany 
on  any  urgent  business  of  the  estate,  under  the  direction  of  the  Judge. 
Immediately  from  the  declaration  of  the  judgment,  creditors  may  transmit 
their  claims  properly  scheduled,  and  accompanied  by  the  original  securities, 
if  any,  (for  the  safe  keeping  of  which  the  officer  of  the  court  is  responsible 
for  five  years,)  and  these  claims  are  examined,  verified,  or  contested,  under 
the  direction  of  the  Judge. 

After  the  lapse  of  a  certain  time  fixed  for  the  receipt  and  examination 
of  claims  ou  the  part  of  the  different  classes  of  Creditors,  the  Juge-Com- 
missaire convokes  a  meeting  of  those  creditors  whose  debts  are  verified 
and  affirmed,  or  provisionally  admitted,  to  deliberate  upon  the  formation 
of  a  Concordat^  or  arrangement.  To  this  assembly,  at  which  the  failed 
debtor  is  preseut,  the  Syndics  make  a  formal  report  upon  the  failure,  and 
the  debtor  is  also  heard.  No  Concordat  can  be  established  save  by  the 
will  of  a  number  of  creditors,  forming  a  majority  of  the  entire,  and  besides 
this,  representing  three-fourths  of  the  entire  amount  of  debts  proved,  or  pro- 
visionally admitted:  neither  can  there  be  any  Concordat  in  case  of  a  debtor 
condemned  as  a  fraudulent  Bankrupt.    The  Concordat  agreed  upon  must  be 
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ratified  by  the  Tribunal  of  Commerce,  and  such  ratification  makes  it  binding 
upon  all  creditors  whatever.  Upon  this  ratification,  the  functions  of  the 
Syndics  at  once  cease.  The  Concordat  replaces  the  debtor  in  the  manage- 
ment of  his  affairs  as  proprietor,  and  it  gives  him  time  to  satisfy  hi3  debts: 
it  contains  such  conditions  as  may  be  agreed  upon  by  his  creditors,  but  so 
long  as  he  performs  those  conditions,  and  acts  strictly  according  to  the 
Concordat,  he  cannot  be  compelled  by  any  creditor  to  pay  his  debt  sooner 
or  otherwise  than  as  thereby  settled,  even  out  of  property  subsequently 
acqnired  by  him.  The  Coucordat  is  on  principle  irrevocable,  but  it  is  re- 
vocable by  the  Court  in  case  of  fraudulent  Bankruptcy  (as  where  fraud  is 
discovered,  or  the  debtor  is  found  to  have  squandered  the  assets,  &c),  or 
in  case  its  terms  are  not  complied  with.  In  case  there  be  no  Concordat 
the  Creditors  are  consulted  by  the  Jugc-Commissaire  upon  the  manage- 
ment of  the  affairs,  and  the  property  is  sold  or  business  carried  on  for  their 
benefit  by  the  Syndics;  the  Creditors  are  also  consulted  as  to  an  allowance 
to  the  debtor,  which  is  then  fixed  by  the  judge  upon  the  report  of  the 
Syndics,  subject  to  appeal  to  the  full  court. 

A  trader  who  has  simply  failed  is  not  therefore  treated  as  a  criminal ; 
the  law  only  secures  his  properly  for  the  benefit  of  those  to  whom  it  really 
belongs,  and  it  does  so  in  a  way  as  little  as  possible  inconvenient  to  him. 
If  it  should  turn  out  that  he  has  acted  fairly,  lie  will  he  mildly  treated,  and 
under  a  Concordat  will  generally  resume  the  conduct  of  his  business. 
Bankruptcy  in  the  French  law,  is  different.  Bankruptcy  is  either  Simple 
or  Fraudulent.  Simple  Bankruptcy  is  a  misdemeanour,  punishable  by  im- 
prisonment; and  takes  place  where  the  trader's  personal  expenses  are  ex- 
cessive; where  he  has  expended  serious  sums  iu  operations  of  chance, 
whether  on  change  or  in  commerce;  where  to  delay  his  Failure  he  has 
made  purchases  to  sell  again  under  price,  &c;  and  where  after  stopping 
payment  he  pays  one  creditor  to  the  prejudice  of  tlio  rest  In  certain  other 
cases  also,  when  proved,  the  Court  is  empowered  to  declare  a  trader  gnilty  of 
Simple  Bankruptcy.  Fraudulent  Bankruptcy  is  a  felony,  and  is  punishable 
by  penal  labour  or  transportation:  it  arises  in  case  of  the  concealment  of 
books  (the  trader  however  being  given  an  opportunity  of  establishing  his 
bona  fides);  of  the  diversion  or  appropriation  of  a  part  of  the  trader's  pro- 
perty; aud  in  case  of  the  fraudulent  exaggeration  of  his  debts,  by  way  of 
collusion  or  otherwise.  In  case  of  Bankruptcy  the  administration  of  the 
debtor's  property  is  conducted  exactly  as  in  the  case  of  failure,  save  that 
there  can  be  no  Concordat  in  Fraudulent  Bankruptcy :  the  prosecution  of 
the  Bankrupt  is  however  in  ail  cases  conducted  in  the  ordinary  courts  of 
Criminal  Jurisdiction. 

To  supersede  a  failure,  the  trader  must  first  have  paid  off  the  entire  of 
his  debts  (even  those  suspended  by  his  Concordat),  principal,  interest,  and 
costs.  Thus  only  can  he  be  restored  to  his  privileges  of  citizenship,  and 
to  the  other  rights  which  he  loses  by  his  failure.  His  Rehabilitation,  as  it 
is  called,  is  pronounced  by  the  district  Court  of  Appeal,  upon  his  requi- 
sition. 

Such  are  shortly  the  principal  features  of  the  French  law,  which  will  bo 
found  to  embrace  nearly  every  advantage  and  to  avoid  nearly  every  defect 
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noticed  by  the  writer  of  the  pamphlet  so  often  referred  to.*  We  shall 
not  at  present  inquire  into  the  bearings  upon  this  system  of  the  Commercial 
Law  of  France,  nor  shall  we  discuss  the  propriety  of  encouraging  trade 
by  freeing  the  bankrupt  from  all  future  claims,  a  principle  not  recognized 
by  the  French  law.  We  shall  also  postpoue  the  consideration  of  the  con- 
stitution and  practice  of  the  Tribunals  of  Commerce  in  France — though  on 
a  future  occasion  we  may  point  out  some  of  the  advantages  to  be  derived 
from  their  imitation.  We  have  at  present  simply  endeavoured  to  suggest 
for  the  reader's  reflection  such  parts  of  the  French  Law  of  Bankruptcy  as 
appear  to  us  to  Ihj  not  only  just  in  principle  and  convenient  in  practice, 
but  easily  capable  of  being  accommodated  to  the  ideas  and  customs  which 
coming  from  England  are  prevalent  among  our  mercantile  community. 
The  fair  trader  is  protected  from  any  ignominious  consequences  of  an  inno- 
cent failure — his  character  is  accordingly  maintained,  and  his  self-respect 
remains  unshaken;  the  culpably  careless  trader  is  moderately  punished; 
the  fraudulent  trader  incurs  the  full  penalty  of  dishonesty,  robbery,  and 
deceit;  but  no  siugle  judge,  nor  eveu  the  court  itself,  can  arbitrarily  con- 
demn a  man  as  bankrupt,  or  faston  to  him  a  degrading  name.  It  is  too 
criminal  court  of  the  country  alone  that  can  do  this,  and  only  after  the 
usual  public  trial  The  Court  which  takes  cognizance  of  Failures,  has  no 
other  jurisdiction  than  over  the  property  of  the  debtor,  no  other  powers 
than  those  necessary  fur  its  protection  and  management  for  the  benefit  of 
the  creditors  in  general;  and  this  is  precisely  what  alone  such  a  court 
should  be. 

The  *'  Consolidation  Act,"  therefore,  which  wt  should  recommend  for 
Ireland  would  be  one  applying  these  principles  to  our  commercial  practice 
and  ideas.  We  should  recommend  the  adoption  of  the  word  Insolvency, 
as  one  already  known  and  understood,  to  represent  the  French  faillitc,  or 
a  state  of  failure;  aud  wc  should  reserve  the  term  Bankruptcy  to  be  ap- 
plied to  cases  of  fraud,  or  at  least  of  impropriety  of  conduct,  with  which 
that  word  is  already  commonly  associated,  and  will  continue  to  be,  how- 
ever an  Act  of  Parliament  may  define  it.  Insolvency  might  then  be  divid- 
ed into  that  of  the  trader  and  non-trader.  The  non-trader  should  be  simply 
protected  from  imprisonment,  as  at  present,  or  for  a  limited  number  of  years 
as  in  France,  by  his  certificate.  The  insolvent  trader  should  be  treated 
nearly  as  in  the  French  law  above  explained ;  aud  if  it  Iks  desirable  to  limit 
the  now  absolute  protection  from  all  future  claim  on  the  part  of  his  creditors, 
(an  absolute  rule  which  in  some  cases  at  least  often  works  at  present  uu- 
justly,)  this  class  may  again  be  divided  into  two  divisions;  the  first  con- 
sisting of  those  instances  in  which  the  failure  has  ariseu  from  some  unavoid- 
able calamity  (as  in  certaiu  cases  occasionally  occurring  of  fire,  wreck,  forgery, 
&c),  in  which  the  insolvent  should  be  saved  harmless  for  ever;  the  second  of 
all  other  cases  of  failure  arising  from  imprudence  or  want  of  success  without 
absolute  fraud,  in  which  the  future  exemption  of  the  debtor  might  be  limited, 

•  Whenever  any  attempt  at  complete  legislation  is  made  for  us  upon  the  sub- 
ject, we  should  couuscl  the  legislator  to  study  carefully  the  .">rd  book  of  the  Code 
de  Commerce,  aud  Kivi^rc's  Repetitions  Kcritei  sur  le  Code  de  Commerce ;  aud  to 
consult  the  works  there  referred  to,  of  Pardessus,  Becanc,  Locre,  and  BenouanL 


Digitized  by  Google 


1855.] 


Pullic  Baths  and  Wash-houses. 


147 


in  time  or  otherwise,  according  to  circumstances.  The  French  law  of  Bank- 
ruptcy  appears  to  us  to  be  faultless  iu  principle,  and  (right  be  most 
advantageously  adopted  as  it  stands:  the  only  alterations  necessary  being 
those  required  in  respect  of  the  nature  of  the  punish  men  ts  awarded  to 
different  sorts  of  crimes,  differing  as  these  naturally  do  in  every  country. 

Should  the  whole  subject  become  again  one  to  occupy  the  practical 
attention  of  such  agitators  as  the  author  of  the  pamphlet  from  which  we  have 
quoted,  or  of  the  legislators  he  would  influence,  the  foregoing  reflections 
and  suggestions  may  be  found  of  some  use  in  dealing  with  the  Amendment 
of  the  Bankrupt  Law  in  Ireland. 


Art.  Ill— Public  Baths  and  Wash-homes. 


Return  shewing  the  Number  of  Bathers  and  Washers  and  the  Receipts  at  the  Establishments 
now  open  in  London;  and  also  a  few  out  of  the  many  similar  Institutions  in  the  Country, 
for  the  Year  ending  December  'dOth,  1854 : — 


District  and  Title  of  the 
Establishment 

Baths.  Wash-houses. 

Total 
Receipts. 

Number 

or 

Pothers 

Number 
of 

Washers. 

Number 
of  Honrs 
Washing 
«c 

METROPOLIS. 

1  Whltcchapel— the  Model 

2  St  Martin-in  the-Flelds 
8  St.  Mary-le-Bone 

4  Westminster— St.  Mar-  i 

garet  and  St  John  J 

5  Greenwich  .. 

6  Westminster— St  James 

7  PopUr-AllSalnts 

8  S-.  Otles  and  Hloorosbury 
!>  Bcrmnndsey,  opnd  June  In 

10  Lambeth,  re- open  d  April  2 

11  St  Pancras—  George-st. 

12  St.  George  Hanover-  l 

Square—  Davi.-s  at  / 
18  Do.— Lower  lielgrave-pl. 

Totals  for  London  in  12  mon. 

COUNTRY. 
Liverpool— 

1  Cornwallls-strect 

2  Paul  street 

3  George's  Pier  Head     . . 

4  Frederick-it.  (opened  l 

July  24th)  | 

Birmingham 

156,158 
127,581 
101,849 

103,228 

68,100 
111.471 

63.186 
186.964 

61.8VI 
124.250 

77,653 

•  • 

£     *.  d. 
2,148  19  6 

2.099  16  7 
2,116  13  7 

L283  10  7 

806   9  8 
1,358  17  1 

664    7  10 
2,4!J6  18  0 

743    5  2 
1,967  17  6 
1,396  12  2 

45,124 

42,780 
30,275 

62,708 

7,264 
41.116 

10.07M 
42.7IHJ 
4,636 

128,244 

129,838 
90.614 
105,474 

148,807 

21.0(H) 
114.53(1 
47,230 
14!>,?o0 
17,586 
. . 
* . 

£*.<#. 
887  16  7 
486    1  4 
486   6  8 

907  14  9 

148    8  0 
71*8  11  10 
872  14  8 
1,091  14  1 
130    8  8 

796*  6  0 

£    a  <*. 
8,036  16  0 
2,686  17  11 
2,602  18  10 

2.191  6  4 

964  12  8 
2.147    8  11 
1J27    2  C 
S.5N7  12  1 

87.5    X  In 
1,957  17  fi 

2.192  17  2 

•  • 

1,220.749 

117,0»,2    7  7 

42J.101* 

£0,095  10  2 

£28,167  17  9 

184.032 

5!t  5J»7 
63,710 

•  • 

59.049 

42.0*2 
29,528 
101.467 

33,9!«ri 

1,977   7  4 
788  18  5 
1,916  15  10 

689    8  1 
634  17  1 
272    4  8 
1,639  10  10 
287    0  10 

14,260 
•  • 

8,115 

6,766 
13.714 
10,399 
4.W3 
8,948 

124,'677 
•  ■ 

31.384J 

19,250 
22.445 

*>,06Hi 

25.45.4 
17,114 

208*  6  8 
•  • 

149   6  1 

88  13  0 
115    6  0 
126   4  6 
1*1    7  11 

97    2  9 

1977    7  4 
367    6  1 
1,910  16  10 

149   5  1 

677  16  1 

650    3  1 
3:i8    9  2 
l.S  -0  1*  9 
364    3  7 

•  Or  the  linen  of  1,684,404  persons. 


In  an  article  upon  this  subject,  published  in  the  numbers  of  this  Journal 
for  August  and  September,  1854,  we  gave  a  table  shewing  the  number  of 
bathers  and  washers  in  all  the  London  baths  and  wash-houses  then 


Digitized  by  Google 


148 


Journal  of  Social  Progress. 


[|  March,  1855 


established,  and  a  few  of  the  more  important  of  those  established  in  the 
provincial  cities  and  towns,  and  the  receipts  of  each  for  the  year  ending 
the  3 1  st  December,  1853  (Journal  of  Social  Progress,  Vol.  A,  p.  142). 
The  preceding  table,  issued  by  the  '*  Committee  for  promoting  tlie  estab- 
lishment of  Baths  and  Wash-houses  for  the  Labouring  Classed*  and  for 
which  we  are  indebted  to  the  kindness  of  the  active  and  obliging  secretary 
to  that  body,  Mr.  George  Woolcott,  contains  the  similar  return  for  the 
year  ending  the  30th  of  December,  1854. 

From  this  table  it  will  be  seen  that  the  movement  continues  to  progress, 
and  that  several  new  establishments  have  been  set  up.  A  comparison  of  the 
results  for  the  two  years,  shows  an  increase  in  the  number  of  bathers  for 
the  year  1854  over  1853  of  343,040,  or  39  per  cent,  and  of 
washers  of  152,061,  or  56  i>er  cent.  This  striking  increase  is  produced, 
however,  by  the  new  establishments,  for  if  we  compare  the  results  for 
the  eight  establishments  existing  in  1853,  the  increase  in  bathers  has 
been  only  79,338,  or  about  9  per  cent.,  and  19,181  washers,  or 
about  7  per  cent.  In  two  of  these  establishments,  the  model  one  at 
Whitcchapel,  and  the  one  at  St.  James's,  Westminster,  the  number  of 
bathers  has  scarcely  varied,  in  three  there  has  been  a  decrease,  and  the 
number  has  only  iucreased  in  two,  for  we  cannot  compare  the  results  at 
St.  Giles,  which  was  only  in  operation  duiing  the  half  of  1 853.  There 
has  been  an  increase  in  the  number  of  washers  in  two,  exclusive  of  St. 
Giles,  and  a  decrease  in  five.  If  we  leave  St.  Giles  out  of  consideration, 
for  the  reason  above  stated,  and  compare  the  results  for  the  seven  estab- 
lishments existing  iu  1853,  with  the  corresponding  oues  for  1854,  it  will 
be  found  that  there  was  a  diminution  in  the  number  of  bathers  to  the 
extent  of  22,816,  or  about  2  8  per  cent,  aud  in  the  number  of  washers  of 
2,5(54,  or  about  1  per  cent.  The  greatest  diminution  in  the  number  of 
bathers  took  place  in  the  district  of  St.  Martin's-in-the- Fields,  which  showed 
a  falling  ofT  of  27,837.  The  greatest  diminution  in  the  number  of  washers 
took  place  in  St.  Margaret's  and  St  John's,  Westminster,  amounting  to 
3,846,  where  there  was  also  a  considerable  falling  off  in  the  number  of 
bathers,  but  the  diminution  in  St.  MartiuVin-the- Fields  was  also  considera- 
ble, amounting  to  3,557. 

In  Liverpool  the  movement  has  been  eminently  successful,  the  three 
baths  established  there  had  an  increase  of  bathers  in  1854  of  58,899, 
or  about  32*2  per  cent. ;  and  in  the  case  of  the  single  wash-house 
attached  to  the  bath  in  Paul-street,  the  number  of  persons  who  availed 
themselves  of  its  advantages  in  1854  exceeded  by  2,420  or  20*4  per 
cent,  the  number  who  washed  there  in  1853. 

We  suppose  our  Irish  baths  and  wash-honses  having  arrived  at  the 
"congratulatory  stage,"  as  usual,  the  committees  are  resting  upon  their 
laurels. 
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Art  L— On  the  Establishment  of  a  National  Gallery  of  AH  in  Dublin, 
and  on  the  means  of  establishing  Permanent  Exhibitions  of  Art  in 
Provincial  Cities  generally. 

Of  all  the  attractive  features  of  the  Great  Irish  Exhibition  of  1853,  perhaps 
the  most  attractive  was  the  Exhibition  of  Paintings  which  filled  the  Halls 
appropriated  to  Fine  Arts,  and  which  not  only  presented  a  superior  collec- 
tion of  Ancient  Art,  bnt  also  afforded,  in  a  very  extensive  Gallery  of 
Modern  Paintings,  contributed  from  almost  all  parts  of  Europe,  an  oppor- 
tunity, never  hitherto  rendered  possible,  of  studying  the  effects  of  the  various 
modern  Schools,  and  comparing  them  with  one  another  as  well  as  with 
those  of  past  generations.  It  is  not  surprising  that  such  an  Exhibition,  so 
large  and  so  novel  in  design,  and  so  magnificent  in  extent,  (it  included  above 
a  thousand  select  Paintings,  besides  nearly  four  hundred  works  of  Sculp- 
ture,)— should  have  excited  so  great  an  amount  of  public  interest  not  only 
here  but  on  the  Continent,*  and  in  England.  And  those  who  have  been 
fortunate  enough  to  have  visited  frequently  the  Galleries  of  that  Exhibition 
have  had  abundant  reason  to  feel  the  practical  value  of  such  an  undertaking 
in  witnessing  the  delight,  not  only  of  the  more  educated,  but  also  (perhaps 
even  chiefly),  of  the  poorer  classes,  in  making  themselves  acquainted  with 
the  treasures  of  art  thus  for  the  first  time  placed  within  their  reach.  A 
people  who,  without  the  advantages  cither  of  high  education  or  of  opportu- 
nities for  the  cultivation  of  taste,  could  nevertheless  answer  the  silent  appeal 
of  the  higher  Artist  by  recognizing  his  claim  to  silent  study  and  admiration, 
could  not  but  be  benefited  lastingly  by  such  an  opportunity:  and  it  is  a  re- 
markable fact  that  when  the  Great  Exhibition  was  opened  to  the  working 
classes  at  six-pence,  they  displayed,  in  the  attention  with  which  they  daily 
examined  the  wonders  of  Art  before  them,  an  amount  of  reverence  as  well 
as  good  taste  which  might  well  put  the  richer  and  more  educated  crowd 
to  the  blush.  Not  indeed  that  many  mistakes  wero  not  made  in  selecting 
what  to  admire:  not  indeed  that  much  of  the  superficial,  that  many  of  the 
nnideal  catch-pictures,  did  not  gain  more  credit  than  in  the  eye  of  true 
judgment  and  pure  taste  such  works  are  held  to  deserve.  But  it  was  re- 
markable that  no  really  high  work  of  Art  graced  the  Exhibition  Halls  that 

•  The  French  Government  has  since  determined  that  the  Great  Exposition,  to 
be  held  in  1855,  in  the  capital  of  educated  taste,  we  may  say  indeed,  of  the  civilized 
world — Paris, — >hould  have  connected  w  ith  it  a  grand  exposition  of  Works  of  Art, 
to  which  all  the  schools  of  the  world  are  invited  to  contribute.  In  recognizing 
this  effort  of  the  great  Celtic  nation  to  realize  one  of  the  noblest  instinct*  of  the 
race,  we  cannot  but  feel  some  pride  in  having  set  the  first  example  here,  among 
another  people  of  the  same  stock  and  the  same  tendencies  of  thought  and  feeling. 
*  B 
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did  not  ever  command  its  circle  of  attentive  admirers,  whose  earnest  and 
often  reverential  countenances  showed,  that  while  they  did  not  always  per- 
fectly understand,  they  could  at  least  respectfully  look  up  to  what  was  above 
them,  and  what  they  felt  contained  somewhat  of  the  Spiritual,  the  Divine. 
And  upon  even  the  least  lettered  crowd  -whom  Art  affects  in  this  manner, 
Art  has  already  produced  much  of  her  highest  effect.  For  to  raise  men's 
minds,  though  but  for  a  few  minutes  at  a  time,  from  the  dross  of  the  ma- 
terial world, — to  occupy  for  a  little  while  in  sympathy  with  the  Spiritual, 
which  is  Eternal,  those  Souls  which  in  the  life  of  this  Earth  are  but  too 
apt  to  become  wholly  entangled  in  those  ephemeral  and  selfish  cares  in 
which  man  in  common  with  the  beasts  is  interested, — this  is  the  very  mis- 
sion of  Art  in  its  very  highest  sense,  as  the  Civilizer  of  Mankind. 

Few  who  saw  these  things  in  the  past  summer,  and  felt  in  the  least  the 
importance  of  the  teaching  contained  in  the  Great  Exhibition,  remembered 
without  something  like  a  pang  that  it  was  soon  to  have  an  end.  As  an  In- 
dustrial Exhibition  the  undertaking  was  in  its  nature  temporary,  but  a  uni- 
versal regret  was  manifested  that  the  Fine  Arts  Galleries  should  be  suffered 
also  to  disappear,  and  those  who  at  first  felt  some  doubt  of  the  propriety  of 
associating  these  with  the  general  Exhibition  as  one  of  its  departments  were 
generally  filled  with  the  desire  to  make  that  portion  permanent  at  least. 
It  was  but  natural  then  that  an  attempt  should  be  made  to  preserve  to  a 
people  that  really  seemed  worthy  of  it,  a  school  of  taste,  in  a  collection  of 
paintings  and  sculpture  which  they  had  already  exhibited  so  great  a  capa- 
city to  appreciate  and  profit  by.  When  the  prospectus  of  the  Journal  of 
Progress  was  prepared  we  had  resolved  to  open  this  department  of  its  la- 
bours with  an  article  upon  the  importance  of  National  Galleries  and  of 
Permanent  Exhibitions  of  Art  in  general.  Even  since  that  prospectus  has 
-been  in  the  publisher's  hands  an  effort  has  been  made  in  Dublin  to  accom- 
plish this  most  desirable  object,  and  with  so  much  success  that  its  prin- 
cipal features  may  be  considered  now  as  already  executed,  and  we  shall 
J>e  able  before  we  coaclude  to  offer  a  practical  example,  instead  of  an  iso- 
lated plan  on  paper,  of  the  means  by  which  such  an  undertaking  may  be 
brought  to  completion. 

The  importance  of  National  Galleries,  and  of  permanent  Provincial  Exhi- 
bitions of  Painting  and  Sculpture,  wherever  men  are  congregated  in  con- 
siderable numbers,  is  not  easily  to  be  overrated.  They  are  chiefly  im- 
portant in  two  ways:  first,  (and  here  they  may  be  considered  almost  as 
matter  of  necessity,)  in  the  education  of  Artists;  and  secondly,  in  the  dis- 
semination of  true  taste  among  the  public  at  large.  Without  some  culti- 
vation of  general  taste  Art  in  its  true  sense  will  fail  to  make  any  progress. 
It  is  not  always  the  most  beautiful,  the  noblest,  and  the  best  of  anything 
that  is  soonest  understood  and  admired ;  on  the  contrary  that  which  pos- 
sesses the  highest  qualities  ever  requires  some  study  and  much  sympathy 
for  the  true  understanding  of  it.  At  the  first  glance  it  may  not  be  strik- 
ingly attractive  at  all,  and  we  have  often  known  persons  even  of  consider- 
able taste  and  education  to  be  less  sensible  of  the  exquisite  attractions  of  a 
fine  Raffaetle  than  of  works  of  good  but  yet  very  inferior  masters  in  the 
jamc  collection,  until  many  visits  to  the  Gallery  had  accustomed  the  eye 
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to  the  pictnre  and  its  beauty  began  gradually  to  steal  over  the  mind.  A 
very  high  amount  of  general  cultivation  of  taste  seems  then  to  be  necessary 
to  the  general  recognition  of  works  of  true  Art,  and  it  is  only  in  the  midst 
of  a  people  so  cultivated  that  the  Fine  Arts  can  really  be  said  to  flourish, 
such  for  instance  as  the  people  of  ancient  Greece  or  of  modern  Italy.  And 
this  general  cultivation  cannot  be  produced  by  mere  books  or  lectures. 
It  is  attainable  only  by  accustoming  the  population  to  the  sight  of  works 
of  true  Art;  the  population,  of  whom  but  a  few  units  possess  the  means 
to  purchase,  even  had  they  the  taste  to  select,  such  works  for  their 
private  enjoyment  at  home,  and  for  whom  therefore  public  collections 
of  Art  arc  absolutely  necessary  if  the  required  result  is  to  be  produced 
at  all.  In  the  absence  of  such  means  of  general  education  in  a  country 
the  Fine  Arts  languish,  even  though  the  dormant  capacity  and  energy  of 
the  people  be  great,  and  capable  uudcr  favorable  circumstances  of  effecting 
much:  the  professors  are  discouraged :  the  schools  are  neglected:  the  few 
works  produced  at  last  shew  every  sign  of  weakness:  the  man  brought 
up  to  call  himself  an  Artist  is  but  a  workman,  often  ignorant  even  of 
the  use  of  his  tools.  The  man  of  genius,  if  he  does  ever  arise  amidst 
such  influences,  finds  no  field  for  its  exercise  in  times  of  decay,  and  he 
is  driven  to  seek  in  some  more  favored  country  a  sphere  in  which  he 
may  fulfil  his  appointed  task  in  the  world.  The  country  which  be  has 
left  loses  his  services,  and  like  an  ignorant  child  feels  not  the  extent  of  its 
loss.  Each  must  act  on  the  other, — the  artist  and  the  people.  The  artist 
sinks  or  disappears  where  ho  can  find  no  appreciation  or  encouragement  in 
public  taste,  nor  can  the  public  taste  hope  for  improvement  unless  the 
opportunity  be  secured  to  the  people  of  having  before  their  eyes  at  least 
some  exemplars  of  puro  feeling  and  high  thoughts,  of  finding  in  some 
one  spot  at  least  where  to  breathe  an  atmosphere  of  Art. 

It  is  the  province  and  duty  of  the  Artist,  through  whatever  medium 
he  conveys  his  thought,  to  express  tne  pure  ideal,  such  as  he  has  strength 
to  feel,  so  as  to  harmonize  with  the  times  and  place  in  which  his  earthly 
lot  is  cast.  The  manner  of  expression  suitable  to  the  13th  century  may 
not  be  intelligible  (and  if  iutelligible  it  may  be  less  appropriate  and  there- 
fore less  effective)  in  the  1 9th.  It  is  the  artist  of  the  1 9th  century  that 
ought  to  be  able  to  teach  it  the  best.  Let  him  drink  in  the  inspira- 
tion of  all  ages,  let  not  one  vivid  thought  of  the  past  fall  dead  or  lie 
neglected  if  it  may  be,  but  let  him  appeal  to  us  also  through  the  externals 
of  our  own  time,  and  be  assured  that  in  all  times  and  in  all  places  God's 
world  supplies  every  form  which  the  highest  of  thoughts  can  need  for 
a  full  and  just  expression.  We  must  then  not  tive  only  on  the  past:  we 
must  rather  seek  to  encourage  the  growth  of  new  and  yet  newer  Artists, 
and  we  must  supply  them  with  what  of  the  inspirations  of  the  past  we  can, 
but  as  examples  and  incentives  to  exertion  in  their  own  original  course.  For 
this  purpose  it  is  clear  that  good  collections  of  works  of  art  of  a  high  class 
are  absolutely  indispensable:  and  well  is  it  worth  the  while  of  a  nation  to 
strain  every  nerve  in  securing  such  establishments  should  her  exertions 
secure  her  even  but  one  among  her  sons  capable  of  producing  new  creations 
for  the  ennobling  of  mankind. 
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Of  the  two  chief  reasons  above  assigned  for  attributing  the  importance 
we  do  to  the  establishment  of  Public  Galleries  of.  Art,  the  first  is  unques- 
tionably the  principal  one,  if  the  nation  be  one  whose  characteristic  tendency 
is  towards  the  ideal  rather  than  the  actual,  the  spiritual  rather  than  the 
material,  the  abstract  rather  than  the  concrete.  For  not  only  the  education 
of  artistic  taste  but  especially  the  creation  and  education  of  artists  in  such 
a  nation  tends  powerfully  to  encourage  the  development  of  the  leading 
instincts  of  the  race.  And  the  principal  nations  or  races  of  the  world 
are  very  strongly  characterized  by  tendencies  or  instincts  of  very  different, 
often  of  most  opposite  kinds.  It  is  perhaps  the  war  of  taste  or  feeling 
inspired  by  these  differences,  which  keeps  asunder  nations  formed  to  be 
naturally  friends,  because  formed  each  to  be  the  complement  of  the  other: 
and  it  is  impossible  to  imagine  a  greater  mistake,  (viewing  it  quite  apart,) 
than  the  supposition  of  any  real  antagonism  beeween  such  national  in- 
stincts. Every  snch  instinct  may  be  set  down  as  a  characteristic  part 
of  a  nature  moulded  divinely  by  God,  and  of  coarse  designed  to  work 
out  a  good  purpose  in  the  world.  Properly  considered  they  are  only 
different,  not  antagonistic;  and  were  the  world  properly  regulated  their 
independent  action  should  be  friendly  and  harmonious,  each  in  fact  pro- 
ducing that  which  its  neighbours  are  not  equally  powerful  to  produce  as  well, 
but  all  producing  what  is  desirable  if  not  necessary  for  all  When  God 
formed  men  so  that  so  many  various  races  or  nations  came  to  be  so  strongly 
marked  by  peculiar  tendencies  and  powers  of  mind,  it  is  not  unreason- 
able to  conclude  that  He  intended  to  provide  for  the  separate  develop- 
ment of  the  principles  represented  by  them ;  and  we  have  ever  been  im- 
pressed with  a  conviction  that  it  is  a  fundamental  mistake  to  endeavour 
to  force  or  persuade  by  laws  or  systems  of  education  the  people  of  one 
kind  of  mental  instinct  to  adopt  another  as  a  graft  upon  it,  under  the  belief 
that  they  thereby  acquire  a  new  advantage  or  moderate  an  extreme  ten- 
dency. On  the  contrary  each  race  onght  to  cultivate  to  the  highest  pitch 
its  own  peculiar  powers  and  aptitudes,  so  as  to  produce  for  the  whole 
world  the  utmost  possible  result  in  that  particular  direction;  and  let 
Christianity,  in  fulfilling  its  mission  of  peace  and  true  civilization,  soothe 
down  the  jealousies  and  hostilities  which  arise  from  the  blindness  of 
human  passion,  and  gradually  bring  these  separate  powers  to  work  out 
in  harmony  the  improvement  of  the  world.  Among  those  nations  whose 
tendencies  and  powers  lie  in  the  direction  of  the  abstract  and  the  ideal, 
there  let  Art  be  cultivated  to  the  highest  degree:  it  is  among  such  that 
the  education  of  tho  Artist  is  the  most  important  use  of  a  Public  Gallery, 
because  it  is  among  such  that  the  highest  Artist  may  bo  first  expected  to 
show  himself. 

To  those  nations  whose  natural  bias  seeks  rather  the  mechanical,  the 
practical,  the  material,  tho  establishment  of  snch  institutions  is  of  almost 
equal  importance,  but  chiefly  for  the  second  reason :  in  order  to  disseminate 
good  taste  and  pure  feeling  among  the  people.  Every  Christian  nation,  be 
it  of  the  one  class  or  be  it  of  the  other,  recognizes  that  as  Man  is  not  made 
for  this  but  for  a  nobler  and  purer  world,  so  the  highest  and  noblest 
thoughts  which  can  occupy  his  mind  are  those  of  a  spiritual,  an  rm-material, 
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character.  Now  it  is  the  special  object  and  province  of  Art  to  act  as  a 
suggestion  of  the  ideal,  and  to  lead  the  mind  towards  the  spiritual  by 
touching  the  finer  sympathies  in  expressing  something  of  the  harmony  of 
heaven  through  the  beauty  of  God's  creations  here.  And  whenever  Art 
succeeds  in  awaking  even  for  a  moment  that  chord  of  Man's  nature,  it  has 
already  for  a  moment  ennobled  him,  it  has  for  a  moment  balanced  the 
ceaseless  weight  of  earthly  attractions,  troubles  and  interests  in  his  mind, 
it  purifies  and  strengthens  him  against  being  altogether  overpowered  by  the 
material  tendencies  in  which  bis  animal  life  is  enchained.  Among  such 
nations  as  we  last  spoke  of  is  there  not  a  greater  necessity  for  the  exercise 
of  such  a  power  ?  And  does  it  not  also  supply  them  with  the  sweetest 
and  most  soothing  rest  in  the  intervals  of  their  toil?  Even  so;  and  to 
such  an  extent  and  with  so  much  good  fruit  that  it  seems  to  be  one  of  the 
very  duties  of  those  whose  dispositions  incline  and  whose  powers  impel 
them  in  the  direction  of  Art  to  employ  their  energy  in  supplying  their 
mechanical  neighbours  with  such  works  as  may  preach  them  an  eternal 
lesson  of  rest  and  happiness,  while  they  again  gratefully  enjoy  the  material 
and  bodily  advantages  which  the  ingenuity  and  ability  of  these  enables  them 
to  procure  not  only  for  themselves  but  also  for  the  rest  of  the  world. 

There  is  little  need  of  pointing  these  remarks,  nor  shall  we  delay  to 
show  in  how  many  ways  the  instincts  of  France  and  of  Ireland  (in 
the  mass  Celts  as  those  nations  are)  point  clearly  and  powerfully  in 
the  direction  of  the  first,  and  by  how  many  proofs  England,  and  the  kindred 
States  of  America^  have  established  a  special  pre-eminence  in  material  and 
mechanical  improvements.  Each  may  assist  the  other,  of  which  its  genius 
presents  to  so  considerable  an  extent  the  complement.  Each  should, 
nevertheless,  separately  endeavour  to  push  forward  towards  the  highest  reali- 
zation of  its  own  peculiar  instincts — towards  the  highest  development  of  its 
own  peculiar  powers.  In  all  countries  alike,  however,  though  for  somewhat 
different  reasons,  it  is  important  to  establish  Pnblic  Galleries  of  Art  in 
very  populous  localities ;  and  while  in  France  and  Ireland  it  is  the  peculiar 
duty  of  the  nation  to  afford  every  facility  to  education  in  Art,  in  the 
development  of  the  peculiar  genius  of  those  nations,  in  England  and  the 
United  States,  on  the  other  hand,  the  most  efficient  galleries  ought  to  find 
a  place  wherever  trade  and  manufactures  attract  the  most  dense  popula- 
tion, and  most  severely  occupy  the  lives  of  men,  because  there  precisely  is 
it  of  the  chiefest  importance  to  establish  a  wholesome  counter  influence, 
helping  to  preserve  men's  souls  from  the  degradation  of  sinking  to  bo  the 
mere  motive-power  of  human  machinery,  less  noble  than  that  composed  of 
wood  and  iron  around  it. 

A  suitable  collection,  for  such  purposes  as  we  have  described,  should 
include,  if  possible,  good  specimens  of  the  principal  Masters  from  the  15th 
century  downwards ;  and  it  ought,  where  practicable,  to  contain  representa- 
tives of  the  various  nations,  if  not  of  the  various  schools  of  Art.  The  charac- 
teristics of  these  are  very  different,  and  nothing  serves  better  to  enlarge  the 
mind  of  the  student  of  Art — nothing  better  to  stimulate  the  taste  of  the 
general  public, — than  to  exhibit  the  prodigious  variety  of  style,  materials, 
composition,  and  expression,  by  which  Art  can  express  ideas  in  themselves 
very  similar.    The  history  and  progress  of  Art,  too,— its  development 
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and  decay  in  various  schools, — is  perhaps  the  most  instructive  of  studies, 
directed,  of  course,  as  the  examination  of  examples  onght  to  be,  by  proper 
information  respecting  them,  which  may  be  afforded  in  the  compass  of 
a  well  compiled  catalogue.  And  in  the  best  collections  the  more  modern 
schools  ought  also  to  be  represented,  and  so  disposed  as  to  permit  as  much 
as  possible  the  opportunity  of  minutely  comparing  those  works  with  the 
performances  of  the  Older  Masters.  Where  it  is  impossible  to  procure 
good  original  specimens  of  the  latter  class  of  works  certain  copies  may  bo 
well  admitted;  and  first  those  made  by  great  artists,  and  by  the  pupils  of 
the  Master  under  his  direction.  Hut  the  utmost  care  should  ever  be 
exercised  in  the  admission  of  copies,  and  in  every  case  they  should  be 
conspicuously  marked  as  such.  There  is,  indeed,  one  class  of  copy  which 
may  be  made  more  extensively  available.  A  great  painting  appeals  to 
the  mind  in  many  ways.  The  richness  of  the  individual  tiuts,  the  harmony 
of  contrasted  colours,  the  perspective  of  colour,  and  its  reflection,  con- 
stitute a  principal  charm  iu  Corrcggio  and  Murillo,  in  Titian  and  in 
Rubens. — But  the  same  picture  may  also  convey  yet  higher  meaning  iu  the 
graces  of  its  composition,  and  the  dramatic  power  of  representing  vividly  a 
religious,  a  historic,  or  a  poetic  scene.  And,  lastly,  the  individual  figures 
may  realize  the  highest  thoughts,  and  the  deepest  feelings,  in  the  exquisite 
proportions  of  their  forms,  and  the  touching  or  sublime  expression  of 
their  features.  Of  the  latter  two  classes  of  artistic  language,  Michel 
Angelo,  Kaffaelle,  Fra  Angclico,  Francia,  Leonardo,  Cano,  Murillo,  and 
Zurbaran,  offer  the  grandest  examples.  Now,  these  last  two  classes  of 
pictorial  Art  may  be  very  adequately  repeated  by  a  skilful  copyist  in 
neutral  tint,  or  any  monochrome,  and  even  in  outline  drawings  more 
or  less  shaded;  and  such  drawings,  when  really  carefully  executed,  will  he 
found  of  the  greatest  advautagc  for  educational  purposes.  Many  of  the 
finest  works  in  Europe  are,  in  fact,  inaccessible  to  strangers  in  any  other 
way,  and  the  noblest  of  all  existing  works  of  Art  are  of  this  class.  But 
the  chief  excellence  of  the  wondrous  frescoes  with  which  the  churches, 
convents,  and  palaces  of  Italy  abound,  may  thus  be  brought  within 
our  reach  also;  and  so  the  glorions  composition,  and  matchless  expression, 
of  Raffaelle's  Transfiguration,  his  Madonna  di  San  Sisto  (at  Dresden),  and 
other  such  works,  amongst  which  may  be  named  Murillo's  Moses  striking 
the  Rock,  his  Angel  Guardian,  and  his  Annunciation — Zurbaran's  trau- 
scendant  Four  Doctors  of  the  Church,  at  Seville — and  Alonzo  Cano's 
seven  colossal  paintings  of  the  Life  of  the  Blessed  Virgin,  in  the  Cathedral 
of  Granada — all  of  these  paintings,  as  priceless  as  difficult  of  access,  may 
be  made  to  preach  the  same  lofty  truths  among  the  nations  of  the  north, 
as  in  Italy,  Saxony,  and  Spain.  In  all  these  cases  one  condition  should, 
however,  be  strictly  enforced;  and  that  is,  that  the  copy  be  always  of  the 
full  size  of  the  original,  because  this  condition  nut  only  secures  the  posses- 
sion of  the  artist's  idea  as  he  himself  designed  to  express  it,  but  offers 
some  guarantee  for  tho  correctness  of  the  drawing  iu  detail.  The  ordinary 
*>  trade"  copies  of  smaller  size  are  not  only  worthless,  but  worse;  they 
misteach  the  student,  and  they  injure  the  reputation,  and  thus  diminish  the 
influence,  of  tho  original  Master  among  the  ordinary  crowd. 

In  the  same  mauncr  marbles  may  be  represented  by  casts,  provided  they 
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be  really  represented ;  that  is,  provided  the  plaster  come  from  a  mould 
fashioned  on  the  original  marble  itself.  There  is,  perhaps,  no  such  school 
of  drawing  as  a  collection  of  really  fine  casts  from  the  greater  works  of  the 
antique,  if  they  receive  proper  attention  and  care.  The  exquisite  casts  by 
Canova,  at  the  Cork  Institution  (the  fact  cannot  be  too  often  repeated  as 
an  example),  have  been  the  instructors  of  most  of  our  best  draughtsmen,  from 
Maclise  down ;  and  yet  in  Cork  there  was  no  Gallery  of  Pictures,  and  no  regular 
means  of  study  were  available  for  the  student  In  a  good  collection  of 
casts  from  the  finer  Greek  marbles,  the  general  public,  too,  would  find  an 
amount  of  intellectual  instruction,  perhaps,  surpassing  anything  to  be 
learned  from  existing  pictures ;  and  in  those  pure  and  ideal  forms,  types  as 
they  are  of  but  mere  human  feelings,  passions,  and  powers,  will  be  found 
some  of  the  highest  representatives  of  beauty,  purity,  and  truth,  that  have 
been  imagined  by  the  mind  of  man. 

If  we  admit  the  great  importance  of  the  considerations  suggested  in 
favour  of  the  establishment  of  such  an  institution  as  a  National  Gallery,  or 
(in  a  provincial  city)  a  permanent  pnblic  Exhibition  of  the  same  nature, 
the  practicability  and  means  of  establishing  it  become  the  only  questions 
for  society  to  solve.  And  it  has  been  found  by  experience  that  such 
institutions  may,  with  little  exertion,  be  very  widely  diffused  over  a  country 
by  local  energy  alone.  In  France,  where  the  Fine  Arts  have  long  com- 
manded the  closest  attention  as  an  important  branch  of  general  education 
(a  subject  upon  which,  on  another  occasion,  we  shall  have  to  take  an 
opportunity  of  considering  in  detail),  a  great  nnmber  of  provincial  Galleries 
of  Painting  and  of  Sculpture  exist  throughout  the  whole  country.  These 
have  been  very  generally  the  result  of  local  exertion  alone — some  by 
subscription,  as  the  Gallery  of  Casts  at  Boulogne — some  by  grants  from 
the  Municipality,  as  (we  belicvo)  the  Galleries  of  Marseilles  and  Lyons — 
and  some  by  such  grants  in  aid  of  subscriptions,  and  finally  assisted  by  the 
state,  as  in  the  instance  of  the  magnificent  Muse e  of  Havre. 

In  Havre  the  collection  of  pictures  (which  is  considerable,  and  includes 
several  valuable  works)  and  casts  was  gradually,  we  believe,  amassed  by 
the  Municipality,  and  the  town  possessing,  as  usual  in  France,  a  good 
public  Library,  and  a  very  respectable  Museum  of  Natural  History,  a 
building  formed  the  only  desideratum.  To  accomplish  this,  as  well  as 
to  complete  the  Galleries  of  Art,  the  town  lately  subscribed  about  £1,600 
English ;  and  as  the  Government  had  not  for  a  considerable  time  devoted 
public  money  to  the  improvement  of  a  city  so  important,  a  corresponding 
sum  was  obtained  from  the  National  Treasury.  The  result  has  been  the 
construction  of  one  of  the  most  magnificent  buildings  for  the  purpose 
in  any  provincial  city  in  Europe ;  outside, .  too,  with  the  graceful  feeling 
of  which  the  French  are  so  full  in  recognizing  the  merits  and  honouring 
the  memory  of  their  distinguished  men  in  every  department,  adorned  with 
two  fine  colossal  statues  in  bronze  of  the  two  literary  celebrities  which  the 
nation  owes  to  Havre — Bernardiu  de  St  Pierre,  the  novelist  and  essayist, 
and  the  poet  Casimer  Delavigne. 

In  our  own  country  hitherto  almost  nothing  has  been  done  in  this  direc- 
tion; and  in  the  improvement  of  the  cities  of  Ireland  it  is  not  the  practice 
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of  the  English  Government  to  permit  any  expenditure  of  public  money, 
though  so  much  of  it  is  drawn  from  Ireland  in  the  shape  of  tax-tribute,  and 
so  much  is  lavishly  expended  every  year  upon  London,  and  in  short 
upon  every  English  establishment  that  requires  and  demands  it.  In 
Scotland  (to  which  the  English  Parliament  accords  occasionally  a  modi- 
cum of  her  proportion  of  the  general  funds)  a  successful  movement  has 
been  made.  There  the  Royal  Scottish  Academy  had  for  a  long  time 
been  forced  to  depend  on  the  liberality  of  another  institution  for  Exhi- 
bition-rooms, and  only  a  short  time  since  they  fonnd  it  necessary  to 
provide  themselves  with  an  independent  buildiug.  They  had  long  been 
engaged  in  collecting  pictures  to  serve  as  examples  in  their  school  of 
painting,  and  were  possessed  of  several  of  no  small  value,  in  fact  of 
the  nucleus  (as  we  are  informed)  of  a  very  good  collection.  It  was  accord- 
ingly resolved  that  the  new  building  should  serve  at  once  for  the  Annual 
Exhibitions  of  the  Academy,  and  as  a  receptacle  for  the  growing  National 
Gallery;  and  after  a  little  exertion  Scotland  obtained,  without  any  difficulty, 
during  the  last  Session  of  Parliament,  a  grant  of  £15,000  towards  its  erec- 
tion. In  Ireland,  especially  after  the  splendid  Exhibition  which  private  en- 
terprise and  liberality  lately  afforded  us,  we  are  well  entitled  to  have  all 
facilities  accorded  for  the  same  purpose,  at  the  expense  of  the  State.* 
But  to  be  44  entitled"  to  a  thing  is  not  in  the  case  of  Ireland  enough 
at  any  time;  it  never  can  be,  in  the  relative  position  of  Ireland  to 
its  neighbours;  and  we  should  probably  be  the  last  in  Ireland  to  conde- 
scend to  beg  a  portion  of  what  has  long  been  due  to  us.  For  public  grants 
for  that,  as  for  many  other  things,  we  are  content  to  wait  till  other  times 
(perhaps  not  so  far  off  either)  shall  have  elevated,  or  rather  restored,  this  na- 
tion to  her  just  place  in  the  community  of  mankind;  and  we  hail  with  peculiar 
satisfaction  the  independent  course  taken  by  the  founders  of  the  new 
Irish  Institution,  the  body  to  which  we  have  made  allusion,  because  it  is 
dignified  as  well  as  prudent,  and  likely  to  reflect  credit  on  the  country  by 
the  manner,  as  well  as  the  matter,  of  their  undertaking. 

The  example  offered  by  the  Irish  Institution  is  full  of  instruction  for 
those  who  may  be  desirous  to  establish  anything  similar  in  other  places. 
A  few  gentlemen,  having  agreed  to  something  like  a  general  plan,  grew 
into  a  large  and  imposing,  but  very  practical,  committee,  which  was  estab- 
lished on  the  4th  November,  1853,  under  the  presidence  of  the  venerable 
Earl  of  Charlemont,  "for  the  Promotion  of  Art  in  Ireland  by  the 
formation  of  a  permanent  Exhibition  in  Dublin,  and  eventually  of  an  Irish 
National  Gallery."  The  nature  of  the  Institution,  and  the  reasons  which 
led  to  its  establishment,  are  set  out  in  a  printed  statement,  which  we  shall 
allow  to  speak  for  itself: 

«« The  establishment  of  a  Gallery  of  Works  of  Art,  including  Sculpture  and 
Paintings,  (especially  those  of  the  best  Old  Masters,)  in  Dublin, la  not  only  most 


*  It  is  worthy  of  remark,  too,  that  the  buildings  and  exhibition  apartments  of 
the  Royal  Hibernian  Academy  were  also  due  to  the  private  spirit  of  one  of  its  own 
members.  They  were  erected,  and  presented  to  the  Academy,  by  the  late  Francis 
Johnstone,  P.R.H.A.,  and  largely  extended  at  the  expense  of  hit  widow. 
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desirable  for  the  improvement  of  general  taste  in  a  city  of  its  size  and  population, 
but  it  is  even  essential  to  the  permanent  success  of  Schools  of  Art  in  Ireland,  It 
is  not  probable,  however,  that  any  exertions  could  procure  a  sufficient  sum  of 
money  for  the  immediate  purchase  of  a  collection  of  such  excellence  and  variety  as 
would  be  required  in  such  a  Gallery,  though  by  degTees  occasional  purchases 
might  be  made,  and  though,  if  a  permanent  institution  of  the  kind  were  once 
founded,  many  donations  and  bequests  would  probably  enrich  it  in  the  course 
of  years. 

•*  The  liberality  of  so  many  noblemen  and  gentlemen,  (and  not  only  here  but 
also  even  in  England^),  in  lending  some  of  their  finest  specimens  of  Art,  has  enabled 
the  managers  of  the  Great  Industrial  Exhibition  to  offer  to  public  view,  during 
those  months  in  which  it  has  been  open,  a  very  fine  gallery  of  the  Old  Masters 
and  many  gems  of  the  Modern  Schools;  and  from  similar  liberality  it  may  be 
hoped  that  an  excellent  substitute  for  the  National  Galleries  of  more  favoured 
countries  may  be  provided,  until  in  better  times  we  shall  find  means  to  form  an 
independent  public  collection. 

"  A  great  many  noblemen  and  gentlemen  in  Ireland,  or  immediately  connected 
with  it,  possess  fine  collections  of  Paintings,  of  Statues,  and  other  antique  Works  of 
Art, and  of  the  earlier  Engravings,  and  many  more  have  each  one  or  two  works  of 
so  high  a  class  as  to  be  well  suited  to  a  first-rate  public  collection.  If  a  considerable 
number  of  these  gentlemen  could  be  induced  to  lend  a  certain  portion  of  their  paint- 
ings and  other  Works  of  Art  of  a  high  class,  for  a  fixed  period,  (substituting  one  for 
another  from  time  to  time,  so  as  not  to  trespass  too  largely  on  their  collections  at 
any  one  moment, )  a  valuable  Gallery  might  be  formed,  which  would  at  all  times 
supply  students  with  worthy  subjects  for  study,  the  public  with  an  exhibition  cal- 
culated to  purify  and  educate  taste,  and  artists  themselves  with  examples  for 
emulation,  in  the  absence  of  which  it  is  to  be  feared  may  be  found  the  reason  that 
many,  of  high  promise  in  their  profession,  have  produced  so  little  that  is  really 
high  and  able  in  proportion  to  the  expectations  formed  of  them. 

The  annual  exhibitions  of  the  British  Institution  in  London  show  that  this 
plan  is  capable  of  being  successfully  worked,  and  with  the  utmost  regularity. 
Artists,  students,  and  the  public  in  London  have  been  long  familiar  with  the  ad- 
vantages, in  every  point  of  view,  of  these  exhibitions.        •       •      •  • 

"  When  it  is  remembered  that  Dublin,  that  Ireland,  has  no  public  collection  of 
pictures— that  nevertheless  striking  proofs  so  frequently  offer  themselves  of  the 
peculiar  aptitude  of  the  Irish  mind  for  Art — and,  lastly,  that  the  impulse  given  bv 
the  establishment  of  Drawing  Schools,  in  connection  with  the  Government,  is 
likely  to  call  out  and  cultivate  more  than  ever  before  the  instincts  of  the  people  in 
this  direction,  the  present  seems  to  be  the  most  suitable  moment  for  the  establish* 
lishment  of  a  Gallery  of  Art,  to  remain  constantly  open  to  the  public.  And  the 
close  of  the  Great  Exhibition  presents,  perhaps,  the  very  best  opportunity  for 
making  a  commencement ;  for  not  only  has  its  splendid  Fine  Arts  Halls  already 
filled  the  public  mind  with  a  new  necessity,  and  strikingly  proved  what  may  be 
done  by  the  well-timed  liberality  of  the  owners  of  the  treasures  there  shared  with 
the  public,  but  those  noblemen  and  gentlemen — or  at  least  no  small  proportion  of 
their  number — may  easily  be  induced  (and  several  of  them  have  already  cordially 
consented)  to  leave  still  in  Dublin  a  portion  of  the  works  they  have  lent  to  the 
Great  Exhibition  during  six  months  of  the  present  year.  Placed  in  a  safe  and 
suitable  building — of  a  more  secure  nature  than  the  temporary  Exhibition  Hall — 
no  risk  can  be  incurred,  and  permitted  to  remain  there  in  proper  custody  for  a 
certain  term  to  come,  a  commencement  may  thus  be  made  much  more  easily  than 
if  this  opportunity  had  not  occurred  so  much  in  season.       •      •       •  • 

**  Such  a  house  or  houses  as  would  be  suitable  for  the  purpose,  pending  the 
arrangements  for  the  ultimate  erection  of  a  permanent  Gallery,  might  be  had 
for  a  rent  including  taxes)  of  from  £150  to  £200  a-year  at  the  utmost.  The 
expense  of  repairs,  of  servants,  and  of  heating  (which  should  be  accomplished 
with  the  utmost  care),  would  be  about  a  £100  a-year  more;  another  £100  a-year 
would  probably  cover  the  cost  of  insurance,  and  of  the  removal  of  pictures ;  and, 
finally,  another  £100  a-year,  at  least,  would  be  required  to  afford  a  salary  to  a 
proper  responsible  curator  of  the  Gallery.    These  sums  would  reach  £500  a-year, 
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those  who  would  be  willing  to  pay  a  guinea  a-year  for  the  support  of  such  an  in- 
stitution ;  and  2nd,  The  produce  of  a  small  rate  charged  for  admission.  Artists 
and  students  should  have  exclusive  admission  for  certain  hour*  of  every  day ;  sub- 
scribers, however,  of  a  guinea  a-year,  donors  of  ten  guineas,  or  of  valuable 
Works  of  Art,  and  owners  of  Works  of  Art  lent  to  the  Gallery,  so  long  as  they 
should  remain  there,  being  always  entitled  to  enter. 

Eventually  it  would  become  necessary  to  build  a  permanent  Gallery,  for  there  is 
no  perfectly  suitable  building  in  Dublin.  The  expense  of  a  proper  erection  would 
be  considerable;  and  perhaps  on  principle  it  would  be  better  not  to  devote  private 


Works  of  Art  towards  the  completion  of  an  Independent  Public  National  Gallery. 
There  are,  however,  two  other  ways  in  which  funds  might  be  obtained  :  the  one, 
by  a  parliamentary  grant ;  the  other,  by  a  borough  rate  of  one  halfpenny  in  the 
pound,  to  be  imposed  by  the  Corporation  under  Wyse's  Act  (amended  by  the 
13th  &  14th  Vict.  c.  Ixv.,  called  the  "  Public  Libraries  Act.  1850,")  a  statute 
which  gave  such  powers  several  years  ago.  but  which  in  Ireland  has  not  yet  been 
turned  to  account.  In  either  of*  these  ways — even  should  it  become  possible  by 
private  exertions  to  raise  the  amount  necessary  for  the  indispensable  buildings 
connected  with  a  Gallery,  which  must,  in  the  first  instance,  be  altogether  without 
external  ornament  or  pretension— the  completion  and  full  architectural  decoration 
of  a  Gallery  really  National,  may  be  effected  at  a  future  period. 

•*  A  permanent  National  Gallery  once  established — or  even  certain  to  be  estab- 
lished—contributions would  gradually  accumulate,  by  bequests  and  donations,  of 
individual  Works  of  Art,  in  the  course  of  years,  and  sometimes  perhaps  of  sums 
of  money  sufficient  to  purchase  specimens  of  Art  as  yet  unknown  in  Ireland.  The 
necessity  for  having  an  institution  of  this  kind,  in  which  donors  may  find  a  suitable 
receptacle  for  their  treasures,  has  been  frequently  felt,  and  this  consideration 
appears  to  furnish  au  additional  reason  for  taking  advautage  of  the  immediate 
opportunity."* 

The  Committee  have  already  met  with  the  greatest  success  in  their 
labours.  The  Hoyal  Hibcruian  Academy  have  placed  their  Exhibition 
Rooms  at  the  disposal  of  the  Institution  daring  the  winter,  and  the  first 
Exhibition  of  the  Institution  (consisting  of  a  very  Jioble  gallery  of  ancient 
art)  will  have  been  opened  to  the  public  before  these  sheets  are  out  of  the 
printer's  hands.  Not  only  Lord  Charlemont,  with  a  great  number  of  other 
noblemen  and  gentlemen  in  Ireland,  but  also  Lord  Ward  and  Ix>rd  Yar- 
borough,  as  well  as  other  gentlemen  in  England  and  Scotland,  have  lent 
some  of  their  most  valuable,  gems  of  art  to  the  new  Committee ;  and  the 
King  of  the  Belgians  and  M.  Van  den  Berg,  of  Brussels  (a  well-known 
collector)  have  acted  with  equal  liberality  and  spirit.  But  more  than  this 
has  been  done,  for  a  Building  Fund  has  been  set  on  foot,  with  a  view  to 
raise  the  necessary  amount  in  £25  shares  (upon  which  £1  Is.  a  year 
interest  will  be  paid  out  of  the  annual  income  of  the  Institution),  to  be 

•  A  note  at  the  end  of  this  statement  informs  us  that  "  The  committee  have 
appointed  Lord  Talbot  de  Malahide  honorary  treasurer,  in  whose  name  an  account 
has  been  opened  at  the  Ruyal  Bank,  Fnster-place,  Dublin,  where  subscriptions 
(£1  l«.  a-year),  and  donations  (which,  by  a  resolution  of  the  committee,  will  be 
reserved,  unless  otherwise  ordered  by  the  donors,  for  the  purchase  of  Works  of 
Art  for  the  National  Gallery)  will  be  received.  Ladies,  as  well  as  gentlemen,  are 
admissable  as  subscribers  to  the  institution.  Subscriptions  will  also  be  received 
by  Messrs.  Crauficld,  Grafton-street,  Hodges  and  Smith,  Grafton-street,  Le  Sage, 
Sackville-street,  Stark,  Sackville-street,  as  well  as  by  any  member  of  the  committee, 
and  communications  are  to  be  addressed  to  the  honorary  secretaries,  George  F. 
Mulrany,  R.H.A.,  and  J.  Calvert  Stronge,  Esqs.,  at  Charlemont  House,  Dublin. 
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gradually  bought  up  by  the  Committee  out  of  the  surplus  of  the  annual 
income  derived  from  subscriptions  and  admissions  to  the  Exhibition.  And 
the  finest  site  in  Dublin  is  likely  to  be  occupied  by  the  proposed  erection; 
that  of  Leinster  Lawn,  the  scene  of  the  Great  Exhibition,  in  Merrion-square. 
For  this  purpose,  the  Council  of  the  Royal  Dublin  Society,  which  rents 
the  lawn  from  the  Right  Hon.  Sidney  Herbert,  have  resolved,  with  great 
good  sense  and  public  spirit,  to  facilitate  the  lease  of  the  necessary  portion 
of  that  ground  from  Mr.  Herbert  to  the  trustees  of  the  institution,  at  a 
proportionate  rent,  and  they  have  entered  into  this  resolution  without 
making  any  reservation  or  condition  whatsoever. 

Thus  in  perfect  harmony,  and  in  the  most  businesslike  manner  have 
arrangements  of  the  most  effective  character  been  all  but  brought  to  a  con- 
clusion, so  far  as  Dublin  is  concerned,  for  the  present.  Similar  exertions 
may  produce  similar  results  elsewhere,  and  for  the  reasons  which  we  have 
attempted  to  express,  or  rather  to  suggest,  in  the  present  paper,  we  should 
joyfully  contemplate  the  establishment  of  such  a  Gallery  in  every  consi- 
derable town.  In  Cork  for  one  reason,  in  Belfast  for  another,  in  Limerick, 
Waterford,  Clonmel,  and  Kilkenny,  in  Droghcda,  in  Deny,  and  in  Galway, 
we  should  be  delighted  to  see  a  Gallery  of  Art  even  beginning  with  such  a 
one  (of  casts)  as  that  of  Boulogne.  But  for  the  present  we  should  not 
divide  our  strength :  for  the  present  one  such  establishment  in  Ireland  will 
occupy  our  best  energies.  A  temporary  Exhibition  of  borrowed  pictures  is 
not  a  National  Gallery,  and  though  it  will,  please  God,  lead  to  one  in  the 
end,  (and  already  several  valuable  works  have  been  presented  to  become 
public  property,)  still  our  progress  towards  such  a  consummation  must  in 
the  nature  of  things  be  very  gradual,  and  until  that  is  achieved  all  Ireland 
should  heartily  assist  in  it  with  all  her  strength  and  sympathy. 

We  have  however  preferred  to  treat  this  subject  generally,  because  upon 
Art  we  would  write  for  America,  for  Scotland,  aud  for  England,  as  well  as 
for  our  own  country.  The  cause  of  Art  is  universal  to  all  Humanity,  and 
exertions  in  that  cause  should  go  on  every  where  in  harmony.  For  us 
Irishmen  a  noble  mission  may  perhaps  be  specially  reserved  by  Providence, 
to  the  recognition  of  which  these  very  exertions  may  happily  lead  us. 
We  among  the  Celtic  nations,  (whose  peculiar  beut  for  Art,  for  all  that  is 
Spiritual,  for  all  that  is  Abstract,  is  every  where  recognized),  we  alone  are 
powerless  in  the  world  for  many  generations,  and  in  the  dark  web  of 
European  politics  it  may  be  for  some  years  useless  for  us  to  seek  to  track 
out  the  Future.  But  in  the  mean  time  we  have  duties  ever  attending  on 
our  powers,  and  it  may  be  that  in  the  cultivation  of  high  Art  among  a  yet 
faithful  people  a  weapon  may  be  found  more  powerful  than  the  Sword, 
more  influential  than  Fleets,  pregnant  with  grander  and  happier  fruits  than 
those  of  Wealth,  of  Commerce,  or  of  Diplomacy,  that  weapon  of  civilization 
which  so  long  made  fallen  Italy  still  the  mistress  of  the  world,  which  pro- 
duces and  goes  on  producing  great  and  the  greatest  effects  even  to  the  end 
of  time,  and  w  hich  in  the  fame  and  respect  and  influence  it  reflects  upon 
a  Nation,  may  secure  too  the  most  powerful  encouragement  and  assistance 
in  the  fulfilment  of  all  her  earthly  Hopes.  It  is  a  blessed  Dream :  may  it 
become  one  day  a  Reality! 
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Art.  IL — On  the  Law  of  Partnership  en  Commandite. 

In  the  year  1 782  the  Parliament  of  Ireland  passed  an  Act,  still  unrepealed, 
(21  &  22  Geo.  III.,  c  46,)  enabling  partnerships  to  be  formed  on  the 
principles  of  limited  responsibility,  like  the  Continental  partnerships  en 
commandite.  This  statute,  the  provisions  of  which  we  shall  hereafter 
consider,  has  never  practically  come  into  operation,  one  or  two  companies 
only  having  been  formed  under  it.  Of  late  years  the  question  of  the 
adoption  in  Great  Britain  and  Ireland  of  partnerships  of  that  description 
has  been  very  much  discussed.  It  was  made  the  subject  of  an  able  report 
by  Mr.  Bellenden  Ker  in  1837,  in  which  he  strongly  advocated  the  com- 
mandite system.  It  was  fully  considered  by  the  parliamentary  committee 
on  joint  stock  companies  which  sat  in  1 844.  The  Society  in  London  for 
the  Amendment  of  the  Law  have  also  published  a  report,  concurring  in  the 
views  of  Mr.  Bellenden  Ker;  and  the  same  topic  forms  the  basis  of  a 
volume,  published  in  1848  anonymously,  but  evidently  written  by  a  man 
of  great  mercantile  experience,  in  which  the  writer  shows  with  much 
clearness,  and  in  great  detail,  the  extreme  importance  of  such  a  system 
for  giving  a  healthy  stimulus  to  commerce  and  manufactures,  and  checkiug 
the  ruinous  tendency  to  over-speculation,  and  consequent  panic,  now 
become  periodical  in  England.*  He  also  dwells  upon  its  greater,  and 
almost  vital,  importance  to  a  country  circumstanced  like  Ireland,  where 
capital  is  comparatively  small  and  scattered,  and  mercantile  and  manufac- 
turing enterprise  still  in  its  infancy.  As  we  are  persuaded  that  nothing  is 
more  essential  to  the  rising  hopes  of  industry  in  Ireland  than  this  measure, 
it  is  our  intention  briefly  to  lay  before  our  readers  the  defects  in  the 
existing  law  of  partnership  which  it  would  supply,  and  the  practical 
benefits  which  have  resulted  from  its  working  on  the  Continent,  and  in 
the  United  States. 

An  ordinary  partnership  (as  distinguished  from  an  incorporated  or  char- 
tered joint  stock  company)  may  be  either  general,  extending  to  every  trade 
or  business  in  which  the  partners  engage,  or  it  may  be  confined  to  some 
special  business  or  enterprise,  Again,  the  interests  of  the  partners  in  the 
profits  may  bo  either  equal,  or  vary  in  any  ratio  whatsoever.  But  there 
is  one  consequence  common  to  every  partnership,  general  or  special,  equal 
or  unequal — namely,  that  every  partner  in  it,  no  matter  how  minute  his 
interest,  is  liable  for  the  debts  and  engagements  of  the  company  to  his  very 
last  farthing. 

Every  person  then  who  embarks  in  a  joint  mercantile  or  industrial 
undertaking,  no  matter  to  how  small  an  extent,  and  no  matter  how  he 
may  wish  to  limit  his  responsibility,  in  reality  imperils  his  whole  fortune, 
and  runs  the  risk  of  ruin  in  case  of  the  insolvency  of  the  concerns. 

The  exceptions  to  this  rule  are  companies  incorporated  by  Act  of  Par- 
liament, and  joint  stock  companies,  to  which  letters  patent  have  been 

•  Partnership  en  commandite,  or  Partnership  with  Limited  Liabilities,  according 
to  the  commercial  practice  of  the  Continent  of  Europe,  and  the  United  States  of 
America.    London :  Effingham  Wilson.  1848. 
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granted  by  the  Crown,  wider  the  Joint  Stock  Companies'  Act,  1  Vict., 
c.  73.  In  these  cases,  as  is  very  well  understood,  the  shareholders  are 
liable  only  for  "  calls"  until  the  amount  which  they  engaged  to  subscribe 
towards  the  undertaking  is  paid  up,  and  no  further.  But  in  every  other 
case,  whether  the  partners  be  two  or  two  thousand,  each  of  them  is  liable 
to  the  creditors  of  the  company — to  use  the  words  of  Lord  Cottenham— - 
"to  his  last  shilling,  and  bis  last  acre." 

If,  therefore,  a  person  be  desirous  of  embarking  a  portion  of  his  savings 
in  some  enterprise  of  commerce,  or  manufactures,  or  agriculture,  of  which 
he  has  good  hopes,  upon  the  condition  of  having  his  proportionate  share  of 
the  pro6ts  if  successful,  and  of  losing  his  venture,  and  no  more,  in  case  of 
failure,  the.  existing  law  (apart  from  the  unused  statute  we  have  referred 
to)  affords  him  no  means  of  doing  so.  His  right  to  a  participation  in  the 
profits  constitutes  him  a  partner,  and  if  he  enters  into  it  at  all,  be  must  do 
so  on  the  terms  of  staking  all  he  is  worth  in  the  world  upon  the 
result. 

It  is  plain  how  fatally  such  a  law  must  operate  upon  the  chances  of 
attracting  capital  to  really  hopeful  industrial  undertakings.  It  is  never  by 
means  of  such  unwieldly  machinery  as  joint  stock  companies  that  the 
resources  of  a  country  can  be  profitably  turned  to  account  The  indivi- 
dual eye  that  sees  what  can  be  done,  the  individual  energy  and  ambition 
which  aspires  to  do  it,  and  to  achieve  fortune  in  the  doing,  are  all  in  all  to 
such  enterprises.  But  neither  talent,  nor  energy,  nor  experience,  is  suffi- 
cient, without  the  command  of  adequate  capital,  which,  in  case  of  the 
actual  promoters  of  the  undertaking  not  being  possessed  of  it,  can  only  be 
obtained  either  by  the  almost  impracticable  method  of  loan,  or  by  inducing 
those  who  have  money  to  invest,  to  risk  all  their  worldly  substance  by 
taking  a  share  in  the  profits.  If,  therefore,  a  plan,  the  best  conceived  and 
matured,  for  growing  flax  or  making  linen  in  the  South,  or  for  starting  a 
manufacture  of  woollens,  or  cotton,  or  earthenware,  or  for  extensive  farm- 
ing or  drainage,  or  for  a  deep  sea  fishery,  or  for  working  mines,  or  any 
other  branch  of  industry  whatsoever,  and  the  projectors  of  it,  with  facts 
and  figures  in  their  hands,  apply  not  to  London  millionaires  or  jobbers, 
but  to  local  men  at  home,  whom  they  hope  to  interest  in  their  project,  and 
say  to  each  of  them — 44  We  know  you  have  money  looking  out  for  investment : 
embark  in  our  undertaking,  and  we  will  promise  you  a  return  of  seven,  or 
eight,  or  ten  per  cent.  Here  are  our  data,  examine  them  for  yourself." 
After  examination  and  reflection,  the  person  so  addressed  says — 44 1  think 
highly  of  your  project,  so  highly  that  I  could  be  well  content  to  venture 
£500  or  £1,000  with  you;  but  your  plan,  like  all  human  things,  is  liable 
to  accidents,  and  if  you  fail  I  am  made  liable  for  your  debts,  and  ruined. 
If  you  could  in  any  way  guarantee  to  me  that  my  £500  or  £1,000  should 
be  the  limit  of  my  losses,  well  and  good,  I  am  willing  to  risk  it"  Now, 
this  is  precisely  what  can  not  be  done  under  the  existing  law  of  partner- 
ship here,  and  what  the  commandite  system  gives  the  means  of  effecting 
on  the  Continent,  and  America* 

A  partnership  44  en  commandite"  is  one  in  which,  in  addition  to  the 
managing  partners,  who  incur  unlimited  responsibility,  there  are  sub- 
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scribcrs,  or  shareholders,  who  are  responsible  only  to  the  amount  of  their 
subscriptions,  and  no  further.*  It  is  an  essential  principle  in  the  system, 
according  to  the  French  law,  that  the  conimanditaires,  or  passive  share- 
holders, should  take  no  part  whatever  in  the  management  of  the  concern, 
and  an  express  stipulation  to  that  effect  must  be  contained  in  the  deed  of 
partnership. 

By  the  French  law,  when  persons  wish  to  enter  upon  a  partnership 
of  this  nature,  it  is  necessary  for  them  to  register  publicly  an  extract,  or 
memorial,  of  the  partnership  deed,  stating  the  names  and  addresses  of  the 
active  or  managing  partners,  the  amount  of  capital  subscribed,  and  the 
dates  of  the  commencement  and  termination  of  the  partnership.  It  must 
further  state,  that  there  are  in  addition  "conimanditaires,"  or  shareholders, 
specifying  their  number;  but  the  French  law  docs  not  impose  the  necessity 
of  stating  the  names  of  the  conimanditaires,  on  the  ground  that  it  is  not  to 
the  individuals  personally,  but  to  the  funds  of  the  company,  that  credit  is 
given.  Any  false  representations  as  to  the  amount  supplied  is  considered 
as  swindling,  and  punished  accordingly. 

The  terms  of  the  French  code  defining  the  nature  and  consequences 
of  partnership  "  en  commandite"  are  as  follows : — 

"  Partnership  en  commandite  is  contracted  between  one  or  more  responsible 
partners,  and  one  or  more  partners,  who  merely  advance  funds,  and  who  are 
named  common  ditaires,  or  partners  en  commandite.  It  is  managed  under  a  part- 
nership name,  which  must  of  necessity  be  that  of  one  or  more  of  the  public  and 
responsible  partners.  When  there  are  several  responsible  partners,  whether  the 
business  is  conducted  by  them  jointly,  or  by  one  or  more,  on  behalf  of  all,  the 
partnership  is  at  once  a  general  partnership!  with  respect  to  them,  and  a  partner- 
ship en  commandite  with  respect  to  the  mere  subscriber*  of  funds.  The  name  of  a 
coramanditaire  partner  cannot  form  part  of  the  style  of  the  firm.  The  commaodi- 
taire  partner  is  only  answerable  for  the  losses  of  the  partnership  to  the  extent  of 
the  funds  which  he  put,  or  become  bound  to  put,  into  the  concern.  The  com- 
manditaire  partner  cannot  perform  any  act  of  management,  nor  be  employed  in 
the  affairs  of  the  partnership,  even  by  power  of  attorney.  In  ca>e  of  violation  of 
the  preceding  provision  the  coramanditaire  partner  becomes  liable  in  solido  with 
the  general  partners  for  the  debts  and  engagemcuts  of  the  partnership."—  Code  of 
Commerce,  sec.  23-28. 

It  has  been  made  a  matter  of  considerable  discussion  in  France  whether 
the  liability  of  the  com  manditaire  partner  for  the  funds  which  he  has  '*  put, 
or  become  bound  to  put,"  into  the  concern  extends  to  the  profits  which  he 
has  received,  as  well  as  the  capital  originally  subscribed.  It  seems,  how- 
ever, to  be  now  settled,  that  the  liability  is  limited  by  the  original  subscrip- 
tion, and  that  he  is  not  bound,  in  any  case,  to  refund  profits. 

The  provision  of  the  code  precluding  the  commanditaire  from  taking  any 
part  in  the  affairs  of  the  firm  has  been  also  the  subject  matter  of  much  con- 
troversy. For  example,  it  has  been  a  mooted  question  whether  a  com- 
manditaire can  be  employed  as  clerk  or  servant  to  the  firm.    This  question 

*  The  word  commandite  comes  from  commendare,  which  in  low  Latin  means  to 
entrust  —  hence,  benefices  held  in  commendam.  The  application  of  it  in  the 
present  instance  arises  from  the  trust  which  the  subscribers,  or  non. active  part- 
ners, who  are  called  commanditairee,  repose  in  the  active  partners,  who  are  called 
commandite*. 

f  Sociiti  en  nom  collectif. 
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also  appears  to  be  now  set  at  rest,  and  it  is  held  that  a  commanditaire 
can  act  in  snch  capacity,  without  forfeiting  his  privilege  of  limited  respon- 
sibility. 

Accordingly,  the  French  law,  so  interpreted,  provides  a  means  of 
giving  to  workmen  and  employes  a  substantial  interest  in  the  success  of 
the  business,  which  under  our  law  is  entirely  unattainable.  The  pro- 
foundest  thinkers  on  the  subject  of  the  relations  between  masters  and 
workmen  have  long  felt  that  the  root  of  the  evils  to  which  these  relations 
are  for  ever  giving  birth,  consists  in  the  absence  of  any  unity  of  interest 
between  them,  or  rather  in  the  entire  diversity  of  interest  which  must  exist, 
where  it  is  the  object  of  the  employer  to  get  from  his  men  the  greatest  pos- 
sible amount  of  work,  at  the  least  possible  rate  of  wages.  In  what  way  to 
counteract  the  perpetual  clashing  of  the  selfish  instincts  of  masters  and 
men,  is  the  great  problem  proposed  to  all  countries  in  which  manu- 
facturing industry  takes  root — a  problem  the  true  solution  of  which  is  yet, 
we  fear,  far  off.  We  are  far  from  saying  that  the  principle  of  partnership 
en  commandite  affords  of  itself  an  entire  remedy ;  but  it  gives  an  opening, 
and  a  considerable  one,  in  the  right  direction. 

M.  Led  aire,  a  house-painter,  in  Paris,  about  twelve  or  thirteen  years 
ago,  conceived  the  idea  of  associating  his  workmen  to  himself  in  the  profits 
of  his  business,  as  partners  en  commandite.  In  a  pamphlet  published  by 
him,  he  speaks  in  the  very  highest  terms  of  the  success  of  his  plan.  It 
renders  the  workmen  not  only  more  diligent,  careful,  and  exact,  but 
by  increasing  their  self-respect  in  every  way  raises  their  moral  natures. 
Other  establishments  in  Paris  have  followed  in  the  wake  of  M.  Leclaire, 
and  with  the  same  results. 

This  species  of  partnership  is  established  not  only  in  France,  but  in  all 
the  Italian  States,  in  Spaiu  and  Portugal,  in  Belgium  and  Holland,  and  in 
all,  or  nearly  all,  of  the  States  of  Germany.  To  its  beneficial  effects  most 
valuable  testimony  has  been  given  before  the  Parliamentary  Committee  on 
Savings,  by  Mr.  Thomas  Wilson,  a  man  of  great  experience  in  Continental 
industrial  undertakings,  who,  to  use  his  own  words,  14  has,  since  the  year 
1 809,  been  concerned  in  almost  everything  that  has  been  going  on  upon 
the  Continent  of  Europe,  where  there  has  been  a  shilling  to  be  gained :  in 
all  kinds  of  contracts  of  industry,  speculations  in  the  funds,  in  dyking 
rivers,  and  everything  where  anything  could  bo  gained." 

His  evidence  is  to  the  following  effect: — 

That  most  of  these  operations  have  been  carried  on  under  societies, 
and  by  limited  liabilities  en  commandite. 

That  he  has  tested  the  beneficial  working  of  the  system  of  limited 
responsibility  in  the  large  transactions  of  which  he  had  experience  in  Uol- 
land:  that  it  tends  to  bring  persons  of  prudence  and  caution  to  take  part 
in  enterprises,  of  this  nature,  which  they  would  not  do  if  responsibility  were 
unlimited. 

That,  nndcr  the  law  of  limited  liability,  enterprises  are  carried  out 
successfully  by  circumspect  men,  and  to  the  great  advantage  of  the 
community. 

That  such  enterprises  so  conducted,  and  carried  out,  afford  good  invest- 
ments for  the  savings  of  the  humble  and  middle  classes. 
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That  such  societies  in  Holland  are  numerous,  and  have  carried  oat 
very  extensive  works  in  the  reclaiming  of  land  from  seas  and  rivers. 
That  in  his  own  time  there  has  been  gained  from  the  Scheldt  two  or  three 
hundred  thousand  acres  under  the  working  of  a  law  of  limited  respon- 
sibility, these  works  being  undertaken  by  capitalists,  along  with  the  local 
people,  whose  local  knowledge,  as  well  as  their  individual  industry,  is  of 
immense  importance,  and  whose  interest  is  bound  up  with  the  success 
of  the  work,  by  their  having  shares  under  the  commandite  system;  and 
that  this  mode  of  investment  is  popular  with  the  humble  and  middle 
classes  in  Holland,  whose  people  are  remarkable,  as  well  for  their  industry, 
as  for  their  care  and  caution,  in  the  undertakings  they  enter  into. 

That  the  use  made  of  the  system  is  by  no  means,  however,  confined 
to  these  classes,  all  ranks  taking  part  in  industrial  undertakings  as  invest- 
ments for  money,  and  the  King  of  Holland  himself  being  an  extensive 
commanditaire. 

That  he  has  found  it  work  no  less  successfully  in  Belgium  than  in  Hol- 
land, most  of  the  collieries  in  Belgium  having  been  worked  en  commandite; 
and  that  there  also  it  has  been  found  to  induce  persons  of  cautious,  circum- 
spect, and  careful  habits,  to  take  shares  in  partnerships,  which  they  would 
be  prevented  from  doing  if  their  whole  fortune  was  liable.4 

But  it  is  not  alone  on  the  Continent  of  Europe  that  this  system  has  been 
worked  with  such  beneficial  results.  It  has  been  adopted  into  the  codes  of 
nearly  all  the  American  States.  By  the  code  of  New  York,  it  is  provided, 
that — 

"  Limited  partnerships  for  the  transaction  of  any  mercantile,  mechanical,  or 
manufacturing  business,  within  this  State,  may  be  formed  of  two  or  more  persons, 
upon  the  terms,  with  the  rights  and  powers,  and  subject  to  the  conditions  and  lia- 
bilities herein  prescribed;  but  the  provisions  of  this  titlo  shall  not  be  con- 
strued to  authorize  any  such  partnership  for  the  purpose  of  banking  or  making 
insurance. 

"  Such  partnerships  may  consist  of  one  or  more  persons,  who  .hall  be  called 
general  partners,  and  who  shall  be  jointly  and  severally  responsible  as  general 
partners  now  are  by  law,  and  of  one  or  more  persons,  who  shall  contribute  in 
actual  cash  payments  a  speciGc  sum  as  capital  to  the  common  stock,  who  shall  be 
called  special  partners,  and  who  shall  not  be  liable  for  the  debts  of  the  partnership 
beyond  the  fund  so  contributed  by  him  or  them  to  the  capital. 

"  The  general  partners  only  shall  be  authorized  to  transact  business  and  sign 
for  the  partnership,  and  to  bind  the  same." 

The  code  then  proceeds  to  set  forth  special  provisions  for  the  regulation 
of  such  partnerships,  in  the  main  agreeing  with,  but  in  some  respects 
differing,  and  we  think  unfavourably  differing,  from  the  French  law. 

We  purpose  on  another  occasion  to  consider  those  provisions  more  fully, 
as  well  as  those  of  the  abortive  Irish  statute,  showing  what  alterations  in 
the  latter  would  permit  the  easy  working  of  the  system  amongst  us,  and  to 
deal  with  the  objections  which  have  been  made  to  the  commandite  system 
on  the  grounds  of  supposed  injustice  to  creditors,  and  alleged  tendency 
to  facilitate  fraud. 

•  See  evidence  of  Mr.  Wilson  before  the  Committee  on  Savings — Parliamen- 
tary Paper  Jor  the  Year  1850,  vol.  19,  p.  87. 
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Art.  I. — On  Art-Unions. 

The  nineteenth  century  contrivance  for  the  encouragement  of  Art  is  cha- 
racteristically tradesmaulike,  something  between  a  lottery  and  a  joint-stock 
company,  the  machinery  which  goes  by  the  (German)  name  of  an  Art- 
Union.  In  the  middle  ages,  and  even  down  to  within  a  century  ago,  it 
was  tho  rich  man  or  the  wealthy  corporation,  the  prince  or  the  magistrate, 
the  emperor  or  the  republican  municipality,  that  gave  the  artist  an  oppor- 
tunity to  teach  mankind.  In  those  ages  individual  faith  and  feeling  was 
earnest  and  strong,  and  struggled  vehemently  for  expression ;  the  ideal  was 
practically  regarded  as  superior  to  the  actual;  the  several  men  whose 
aggregate  made  up  society  did  not  lose  their  several  identities  in  the  crowd, 
or  surrender  their  separate  instincts  and  characters  to  the  rules  of  fashion- 
able conformity.  In  those  ages,  too,  nationality  was  powerful  and  real: 
whether  its  form  was  royal,  imperial,  or  republican,  the  faith  of  Nationality, 
and  the  allegiance  to  that  faith,  in  prince,  magistrate,  and  people,  was 
vivid  and  loyal.  The  expression  of  such  feelings  and  of  such  faith — 
among  the  highest  of  which  human  nature  is  capable,  and  so  often  too 
deep  for  words — was  naturally  made  in  the  forms  supplied  by  Art:  by 
Art  in  all  its  branches, — Music,  Painting,  Sculpture,  and  Architecture,  but 
chiefly  perhaps  in  Painting;  and  in  all  times,  and  in  every  country  at  all 
capable  of  artistic  development,  such  feelings,  existing  as  they  will  ever 
continue  to  do,  with  more  or  less  purity  and  force,  will  seek  utterance 
through  the  same  vehicles  of  expression.  Probably,  (we  may  be  at  least 
permitted  to  hope  so,)  probably  we  have  in  the  aforesaid  nineteenth  cen- 
tury, reached  at  last  the  very  nadir  of  manly  feeling  and  of  national  faith, 
and  that  we  may  expect  at  least  some  improvement.  Indeed  it  would 
seem  that  some  signs  of  it  begin  to  show  themselves,  during  the  past  few 
years,  in  the  political  world,  though  as  yet  with  no  substantial  result.  And 
in  the  province  of  Art,  the  most  valuable  instrument  and  expression  of 
true  civilization,  after  Religion  itself,  it  is  fit  that  wc  should  address  our- 
selves to  prepare  the  way  for  that  healthy  action  of  development  which  has 
disappeared  for  above  a  century  in  most  parts  of  Europe,  which  here  in 
Ireland  can  scarce  be  said  to  have  begun  to  exist  at  all  during  the  short 
span  of  our  too  dreamy  national  independence, 

In  the  dearth  of  works  of  high  art  and  of  real  artists  since  the  middle 
of  last  century,  tho  public  taste  gradually  decayed,  and  for  a  considerable 
time  so  little  was  the  encouragement  to  the  artist  that  few  men  of  com- 
petent ability  dared  to  follow  a  profession  so  precarious.    But  the  peculiar 
*  o 
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province  of  the  Artist  is  to  lead  civilization,  not  to  follow  its  march ;  to 
inspire  ideas,  not  to  receive  them  from  the  crowd ;  to  teach  and  to  com- 
mand men's  minds,  not  to  submit  to  the  demands  of  ignorant  fashion.  And 
only  the  able  man,  only  he  who  possesses  genius  and  insight  as  well  as 
technical  power  of  expression,  can  possibly  perform  such  a  mission.  When 
such  men  accordingly  are  deterred  from  entering  on  the  sphere  of  Art,  no 
noble  works  will  be  produced,  no  improvement  can  be  expected  in  public 
taste ;  and  as  public  taste  falls  lower  and  lower,  the  tradesman,  the  most 
unimaginative  pandcrcr  to  the  depraved  and  senseless  appetites  of  the  vulgar 
eye,  usurps  and  enjoys  the  name  and  reputation  of  an  "  Artist.''  It  is 
important  to  grasp  at  any  means  of  effecting  a  change  in  such  a  state  of 
things,— and  this  is  our  state  in  the  middle  of  the  nineteenth  century. 
The  first  necessity  then  is  to  provide  such  encouragement  for  the  produc- 
tion of  works  of  Art  as  will  invite  able  and  gifted  men  to  devote  them- 
selves to  its  study  and  profession ;  and  if  any  Art-Union  will  healthily 
subserve  to  this  end,  it  is  a  matter  of  no  mean  national  importance  to  give 
it  the  most  substantial  support.  We  shall  find,  on  inquiry,  that  some 
Art -Unions  have  proved  capable  of  producing  such  an  effect. 

The  general  plan  of  an  Art-Union  is  too  generally  known  to  need  de- 
scription. These  establishments  originated,  we  believe,  in  Prussia,  and 
rapidly  spread  not  only  over  great  part  of  Germany,,  but  also  into  Italy, 
France,  and  Belgium.  The  United  States,  England,  and  Scotland  copied 
them  from  those  countries,  and  it  is  now  several  years  since  a  similar  in- 
stitution was  established  also  amongst  ourselves,  of  which  we  shall  pre- 
sently have  occasion  to  speak.  These  various  associations  met  with 
various  success,  those  that  were  moderately  well  managed  attracting  a  very 
great  number  of  subscribers,  and  through  their  instrumentality  immense 
sums  of  money  have  been  annually  distributed  among  painters,  sculptors, 
and  engravers,  throughout  Europe  and  America,  during  many  years. 

The  proposed  object  of  the  Art-Unions  was  the  general  dissemination  of 
Works  of  Art  among  the  people.  Their  effect  has  been  (everywhere 
except  in  Ireland)  to  offer  to  professed  Artists  the  encouragement  of  ample 
annual  markets,  and  thus  to  prompt  them  to  greater  and  greater  exertion. 
An  immense  number  of  very  bad  works  have,  it  is  true,  been  distributed; 
and  there  can  be  no  doubt  that  the  degradation  of  public  taste  has  been, 
must  necessarily  have  been,  increased  by  such  a  distribution.  However, 
on  the  other  hand,  the  cause  of  Art  itself,  to  look  a  little  farther,  will  be 
advanced  if  that  indiscriminate  encouragement  stimulate  but  a  few  of  the 
gifted  men  of  genius  to  become  Artists,  but  a  few  of  the  true  Artists  to 
produce  really  noble  and  lasting  monuments  of  their  power.  And  it  is 
certain  that  in  some  parts  of  the  Continent  this  effect  has  been  realized; 
eminently,  for  example,  in  Belgium,  where  the  prodigious  activity  of  the 
schools  (bearing  already  fruit  so  admirable  as  to  begin  to  vie  with  the 
past),  has  produced  works  of  so  great  excellence  in  the  higher  walks  of 
Art,  as,  for  instance,  the  masterly  group  by  De  Keyser  (Saint  Elizabeth 
of  Hungary  distributing  charity),  now  in  the  Exhibition  of  the  new  Irish 
Institution,  in  Abbey-street,  and  lately  among  the  most  universally  ad- 
mired paintings  in  the  Hall  of  the  Great  Exhibition.    The  success  of  the 
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Belgian  Schools  of  Art  could  not  have  been  attained  by  good  Academies 
alone,  even  with  all  the  encouragement  of  profuse  national  assistance ;  it 
could  hardly  even  have  been  secured  by  the  liberal  public  support  which 
attends  on  Art  in  Belgium.  So  many  individual  triumphs  required  a  still 
greater  demand,  a  larger  and  more  universal  market  for  Works  of  Art, 
for  this  alone  could  tempt  men  of  active  energies  ond  aspiring  minds  to 
devote  their  powers  in  this  direction.  That  market  the  Art-Unions  there 
certainly  supplied,  and  as  in  almost  every  city  of  Belgium  the  remains  of 
her  former  glories  are  still  rich  in  artistic  splendour,  as  yet  unequalled  in  more 
modern  times,  the  standard  of  excellence  is  naturally  high  among  a  people 
accustomed  to  see  chcfs-d'ceuvres  everywhere  around  them,  and  those  who 
sought  fame  and  reward  felt  compelled  to  emulate  their  predecessors.  In 
this  manner  the  extension  of  Art- Unions  has  greatly  benefited  Belgian 
Art,  and  in  doing  so  has  increased  the  general  desire  for  its  dissemination ; 
while  good  examples,  good  schools,  and  the  healthy  sympathies  of  a  peoplo 
prosperous  and  free,  and  proud  of  the  Past,  afford  the  best  guarantee  for 
the  permanence  of  its  progress. 

Such  is,  we  believe,  the  state  of  facts  in  Belgium,  and  such,  to  a  great 
extent,  is  the  state  of  facts  in  respect  of  Art-Unions  in  most  of  the  other 
countries  in  which  they  have  been  established. 

In  a  conntry  circumstanced  like  ours,  it  is  trne  that  success  so  sudden 
as  that  which  has  taken  place  elsewhere  cannot  be  looked  for,  because  the 
few  Artists  whom  the  miserable  circumstances  of  our  provincial  degrada- 
tion permit  to  raise  their  heads,  too  generally  seek  for  refuge  in  some  other 
land,  more  prosperous  in  worldly  wealth,  or  less  deeply  plunged  in  the 
bitter  ruin  of  all  manly  life  and  hope  which  darkens  the  whole  surface  of 
our  monotonous  existence  in  Ireland.  But  so  surely  as  there  is  a  way 
out  of  this  state  of  things,  under  God,  (and  it  were  to  deny  God's  pro- 
vidence to  doubt  it,)  so  surely  the  eye  of  true  genius  will  pierce  into  the 
future  to  see  there  the  way  of  deliverance,  and  his  heart  will  rejoice,  and 
out  of  his  abundant  and  loving  faith  he  will  pour  forth  consolation  to  his 
fellow  countrymen.  Who  may  so  purely  teach  us,  who  so  nobly  exhort 
us,  as  the  Artist,  plunged  in  the  pursuit  of  the  Ideal,  the  Beautiful,  the 
True;  his  Poet  heart  deeply  and  piously  filled  with  devotion  and  love 
towards  the  Fatherland?  Most  earnestly  should  we  long  for  that  sweet 
though  silent  teacher.  Most  anxiously  should  we  hail  his  coming.  Most 
diligently  should  we  prepare  the  way  for  him,  nor  neglect  any  means 
whatever  to  welcome  and  honour  him.  But  the  peculiar  tendency  of  Irish 
spirits  make  us  singularly  easily  saddened  to  despair,  and  many  a  gifted 
son  of  Ireland,  even  with  the  thoughts  of  truth  and  nobleness  in  his  young 
heart,  has  allowed  himself  to  be  sickened  at  the  dark  prospect  around 
him,  amidst  an  ill-educated  people,  benumbed  into  blindness,  and  appa- 
rently incapable  of  sympathy.  Many  such  a  one  has  tied  in  despair  from 
the  scene,  and  striven,  and  successfully  striven,  to  forget  his  identity,  all 
his  young  ambition,  his  pure  young  hopes,  among  the  ideas,  the  manners, 
and  opinions  of  a  stranger  race.  And  so  generation  after  generation 
pa.^es  away  unawakened,  and  the  numbness  of  provincial  darkness  grows 
more  chill  and  dead  each  year.    It  is  against  such  a  state  of  things  that 
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we  wish  to  raise  up  the  Artist,  among  other  powers,  as  a  barrier  and 
a  protection.  We  wish  to  see,  indeed,  Art  of  all  forms  among  us,  and 
we  do  not  underrate  its  effect  even  as  a  mere  enjoyment;  because  all  that 
is  really  Art,  in  whatever  department  of  it,  in  some  degree  tends  to  refine 
and  to  civilize.  But  we  do  not  hesitate  to  declare  that  something  far 
higher  too  is  necessary  in  Ireland;  that  here  the  pleasures  of  contented 
luxury  are  out  of  place;  aud  that  our  dearest  interest  in  the  success  of  Art 
among  us,  in  its  encouragement  to  make  a  home  among  us,  is  that,  among 
its  many  professors,  some  few,  even  some  one,  may  arise,  who  shall  from 
time  to  time  pour  out  among  us  inspirations  of  a  far  higher  character.  The 
material  circumstances  of  this  country  are  now  again  showing  signs  of  gra- 
dual but  very  substantial  improvement.  Let  us  endeavour  to  divert  a 
portion  of  the  superfluous  wealth  of  those  classes  who  possess  any  towards 
the  encouragement  of  Artists  born  of  our  race  aud  living  on  our  soil; 
and  if  the  form  of  au  Art-Union,  a  machinery  now  well  understood  and 
popular  enough,  be  found  to  answer  such  an  end  elsewhere,  let  as  by  all 
means  adopt  it  in  Ireland  also,  at  least  for  a  commencement. 

The  true  encouragement  of  Art  itself  is  somewhat  different.  In  the 
free  republics  of  ancient  Greece,  even  in  the  midst  of  that  general  refine- 
ment and  abundant  private  wealth  in  which  the  Painter,  the  Sculptor,  and 
the  Architect  found  ample  sphere  of  action,  the  grander  Works  of  Art, 
those  of  loftier  aim  and  superior  magnificence,  were  commissions  from  the 
state  itself.  It  was  thought  that  these  were  the  noblest  ornaments  of  the 
nation,  and  it  was  felt  that  the  state  was  substantially  served  in  thus 
stimulating  the  patriotic  pride,  while  improving  the  refinement  of  its 
citizens.  Among  the  Italian  republics  the  same  principles  bore  sway, 
and  the  encouragement  to  the  Artist  by  such  republican  princes  as  the 
Medici  was  still  national  and  popular;  was  felt  to  be  so,  for  their  palaces 
and  gardens  were  open  to  the  people  almost  as  of  right,  aud  enjoyed  by 
them  as  appurtenances  of  the  nation,  much  as  the  royal  palaces  and 
gardens  of  France  are  to  this  day  enjoyed  by  her  entire  population.  The 
municipalities  of  modern  Germany,  Belgium,  and  France,  each  in  its  own 
sphere,  have  long  been  active  in  the  same  manner,  and  by  public  commis- 
sions to  their  greatest  Artists  have  brought  out  all  the  power  that  was  in 
them,  in  the  illustration  of  the  glories  of  their  country  and  the  celebration 
of  the  fame  of  her  sons.  In  France  the  splendid  halls  of  Versailles  (now 
formally  inscribed  A  toutes  les  gloires  de  la  France)  arc  devoted  to  the 
records  of  her  greatness,  expressed  in  magnificent  paintings  by  the  greatest 
living  French  Artists ;  and  besides  this  the  French  nation  purchases  from 
time  to  time  the  most  remarkable  heroic  and  poetical  works  produced  by 
the  Artists  in  France,  which  are  first  placed  in  the  public  galleries  of  the 
Luxembourg,  and  when  ten  years  have  elapsed  after  the  painter's  death, 
transferred  to  their  proper  department  in  the  great  national  collection  of 
the  Louvre. 

Of  such  a  nature  is  the  true  encouragement  of  native  Art  by  a  great 
Nation,  and  among  the  fruits  of  freedom  one  of  the  sweetest  we  look  for- 
ward to  U  this.  But  the  day  is  far  off,  and  we  must  for  the  present  use 
whatever  means  are  allowed  us  by  Fate.    We  Irish  cannot  look  forward 
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to  the  decoration  of  a  Parthenon,  a  Madeleine,  or  a  Versailles,  daring 
the  present  generation;  and  yet  it  is  not  of  less,  but  rather  of  greater 
importance,  that  we  should  provide  the  utmost  possible  encouragement  to 
retain  our  Artists  among  us,  aud  reward  them  to  the  utmost  of  our  power, 
that  they  also  may  help  forward  the  Nation  in  its  destined  way.  Art- 
Unions  supply  a  method  of  performing  this  duty;  they  can  at  least  attract 
aspirants  for  artistic  success.  Intelligent  public  support  should,  however, 
crown  all,  ere  the  Artist  fill  the  position  he  ought  to  fill  in  a  civilized 
country ;  and  this  can  only  be  looked  for  after  the  habit  of  frequenting 
galleries  of  good  paintings,  and  the  stimulus  afforded  by  the  annual  distri- 
bution of  pictures  purchased  through  the  means  of  an  Art-Union,  shall  have 
gradually  refined  and  elevated  public  taste,  so  as  to  enable  it  to  compre- 
hend the  value  of  so  chief  a  minister  of  civilization. 

All  Art-Unions,  however,  are  not  equally  successful  in  attaining  their 
end,  either  in  encouraging  the  talent  of  the  Artist,  or  in  improving  the 
taste  of  the  public.  Art-Unions  are  lotteries  of  Works  of  Art,*  and  their 
success  as  such  depends  upon  the  principle  upon  which  the  lottery  is  con- 
ducted and  the  mode  in  which,  and  the  persons  by  or  through  whom,  the 
money  paid  for  tickets  or  shares  is  expended.  Some  Art-Unions  divide 
their  whole  yearly  income  into  a  number  of  prizes,  varying  in  amount,  and 
the  rights  to  these  prizes  having  been  distributed  by  lot  among  the  sub- 
scribers, he  who  gains  one  is  entitled  to  purchase  any  painting  he  pleases, 
paying  for  it,  in  the  whole  or  in  part,  to  the  extent  of  his  prize  out  of  tho 
funds  of  the  society.  This  is  generally  called  the  Money  Prize  System. 
Other  Art- Unions,  through  the  instrumentality  of  a  Committee  of  Selec- 
tion, expend  their  yearly  income  in  the  purchase  of  a  number  of  pictures, 
which  pictures  are  then  distributed  by  lot  or  raffle  among  the  subscribers. 
This  is  generally  called  the  Committee  System.  The  former  system  has 
now  almost  every  where  prevailed,  and  those,  who  at  first,  some  years  ago, 
felt  a  preference  for  the  latter  over  it,  as  being  likely  to  secure  the  purchase 
of  better  works,  because  a  selection  in  better  taste,  have  been  pretty  gene- 
rally undeceived  by  the  practical  ill  working  of  selection  committees.  The 
London  Art-Union,  on  the  Continental  system  of  Money  Prizes,  has  been 
prodigiously  successful,  rather  growing  than  decreasing  in  popularity,  and 
yearly  proving  the  advantages  of  such  an  institution  in  the  encouragement 
to  exertion  of  talented  and  promising  artists.  Our  own,  which  was  under- 
taken on  the  Committee  System,  though  early  established,  hailed  at  first 
with  universal  acclamation,  and  for  some  years  enjoying  unbroken  confi- 
dence in  its  selection  committee,  has  signally  and  entirely  failed,  and  has 
now  become,  and,  we  regret  to  say,  deservedly  become,  practically  extinct. 

Both  systems  have  their  practical  faults,  and  each  has  its  advantages. 
The  Committee  System,  in  theory,  presents  the  most  attractive  arguments 

*  Not  long  after  one  was  established  in  England,  they  were  discovered  by  astute 
Crown  lawyers  to,  he  contrary  to  the  laws  against  lotteries ;  but  the  influence  of 
horse-hair  gave  way  to  that  of  public  opinion,  and  Art-Unions  (upon  obtaining, 
however,  a  Royal  Charter,  i.e.,  upon  squandering  certain  £  t.  d.  upon  certain 
bureau  officials),  have  been  legalised  by  the  Acts  7  4  8  Vict.,  cap.  109 ;  8  &  9 
Vict.,  cap.  57 ;  and  9  &  10  Vict.,  cap.  48  (1846). 
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in  its  favour.  It  professes  to  repose  in  a  select  body  of  gentlemen,  of 
high  educational  attainments,  practised  taste,  and  impartial  judgment,  the 
trust  of  purchasing  with  monies  raised  from  the  general  public,  such  works 
as  arc  really  the  best  among  those  which  may  be  exhibited  for  sale  within 
the  year.  Such  a  trust,  ably  and  faithfully  performed,  would  seem  best 
calculated  to  secure  the  fame  and  advancement  of  tho  Artists  so  crowned 
by  competent  judges,  and  at  the  same  time  to  guarantee  to  each  winner 
of  a  picture  that  he  has  obtained  something  worth  preserving,  and  to 
secure  the  distribution  throughout  the  country  of  true  Works  of  Art, 
potent  to  refine  and  educate  the  taste  of  the  general  people.  The  com- 
mittee become  the  autocrats  of  artistic  taste,  and  the  absolute  governors 
of  the  whole  body.  And  it  happens  to  the  Art-Union  just  as  to  the  body 
politic:  an  absolutely  perfect  being,  invested  with  absolute  and  supreme 
power,  must  necessarily  secure  the  most  perfect  government  to  those  be- 
neath his  rule;  aud  there  can  be  as  little  doubt  that  a  committee  really  so 
qualified  as  above  described,  would  be  a  most  desirable  ruling  body  to 
mauage  an  Art- Union.  But  as  in  politics  mankind  has  discovered  by 
bitter  experience  that  a  just  and  good  autocrat  is  practically  uuknown,  and 
that  absolute  monarchy  is  practically  an  intolerable  tyranny  which  per- 
forms  well  no  duty  of  a  government ;  so  it  has  been  found  by  the  sub- 
scribers to  Art- Unions  that  a  committee  at  once  fully  competent  and  ab- 
solutely impartial,  is  a  thing  hopelessly  unattainable,  and  that  a  committee 
not  so  gifted  forms  an  intolerable  management  for  the  affairs  of  an  Art- 
Union. 

The  late  "Royal  Irish  Art- Union"  affords  a  pregnant  example  of  the 
way  in  which  such  institutions  ought  not  to  be  managed.  Abundance 
of  money  was  subscribed  year  after  year,  and  a  certain  portion  of  it  was 
spent  upon  pictures,  the  majority  of  which  were  utterly  unworthy  of  selec- 
tion by  any  man  of  taste — mere  trade  pictures,  in  short,  which  the  better 
educated  members  of  the  body  were  only  too  glad  to  fail  to  gain  as  prizes. 
And,  by  way  of  eucouraging  Irish  Art  (the  special  province  of  the  institu- 
tion), these  trade  pictures  were  generally  those  of  obscure  English  painters, 
often  the  rejected  of  London  Exhibition  purchasers.  The  remainder  (or 
at  least  so  far  as  the  public  have  had  any  account  of  the  remainder)  of  the 
yearly  income,  was  squandered  upon  tenth-rate  prints,  which  may  indeed 
be  used  by  the  thoughtless  as  wall  furniture,  but  which  a  man  who  had 
any  real  respect  for  his  home  would  not  suffer  to  hang  in  his  drawing- 
room.  Aud  even  in  these  there  was  a  yearly  progress  only  from  bad  to 
worse.  Beginning  by  putting  in  circulation  a  coarse,  ill-rendered,  ill- 
executed  engraving  of  a  very  beautiful  work  by  ono  of  the  ablest  artists  of 
Ireland,  (who  must  surely  in  this,  and  in  other  instances,  feel  sorely  the 
ill  fortune  he  has  suffered  at  the  engraver's  hands),  the  managers  of  this 
unhappy  body  descended  at  last  to  expend  a  large  sum  of  money  in  the 
purchase  of  a  cast-off  plate,  unsaleable  in  the  London  market,  which  pro- 
duced an  unworthy  caricature  of  a  noble  Italian  masterpiece;  and  they 
did  this  in  defiance  of  the  very  conditions  and  principles  of  the  undertaking 
which  they  were  to  carry  on  as  trustees  for  the  general  body  of  subscribers. 
Of  course  when  those  subscribers  found  that  what  they  got  for  their  money 
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it  would  be  much  better  to  decline  to  receive,  and  that  so  far  as  the  great 
object  of  affording  encouragement  to  Irish  Art,  the  committee  had  wholly 
broken  the  trust  reposed  in  them,  and  this  year  after  year, — of  course, 
under  these  circumstances,  the  subscribers  deserted  the  institution,  and  it 
has  most  deservedly  ceased  to  exist.  Were  it  not  that  the  committee 
included  several  names  of  men  the  most  estimable  and  the  most  justly 
respected  in  the  city  of  Dublin,  (pity  that  such  men  will  so  often  good- 
naturedly  lend  their  countenance  to,  and  thus  really  undertake  the  respon- 
sibility attached  to,  acts  which  are  not  theirs,)  the  affairs  of  the  late  Art- 
Union  wonld  have  probably  ere  now  undergone  a  searching  scrutiny,  and 
its  management  have  brought  down  the  full  weight  of  public  indignation. 
Influenced  by  the  same  considerations,  we  also  rest  content  with  what  we 
have  said  in  general  terras;  but  in  dealing  at  all  with  this  interesting 
subject,  it  would  have  been  idle  to  pass  over  unnoticed  what  has  been 
done  in  Dublin,  and  we  could  not  honestly  do  less  than  point  out  the 
mischievous  results  which  have  before  our  eyes  distinguished  this  example 
of  the  "Committee  System"  in  the  management  of  an  Art-Union.  This 
failure  would  for  ever  continue  to  act  as  a  damper  upon  further  exertions 
if  tho  causes  of  it  be  not  exposed,  and  these  may  be  avoided  entirely  by 
the  adoption  of  the  alternative  plan  of  action,  a  plan  which  has  worked  so 
well  in  other  countries. 

The  true  general  principle  then  is  that  of  the  "  Money  Prize  System," 
because  no  opportunity  is  left  to  a  governing  committee  to  misdirect  the 
application  of  the  funds.  Besides  this  there  are  other  reasons:  subscribers 
will  feel  greater  interest  in  the  society  if  the  prize-holder  has  to  exercise 
his  judgment  in  selecting  a  work  for  purchase;  the  taste  of  the  members 
will  be  gradually  improved  by  that  exercise,  which  it  never  could  be  under 
the  other  system,  since  he  that  will  learn  to  swim  must  first  go  into  the 
water;  lastly,  the  great  object  of  the  association  will  be  better  carried  out, 
and  among  other  ways  in  this,  that  a  greater  amouut  of  money  will  be 
expended  on  purchases,  because  he  who  obtains  a  prize  of  a  certain  amount, 
but  desires  a  picture  whose  price  is  somewhat  more,  will  often  be  disposed 
to  pay  the  additional  sum  in  order  to  secure  it.*  The  Loudon  Art -Union 
occasionally  also  gives  large  premiums  to  the  producer  of  any  work  of 
Artwhich  appears  to  their  council  particularly  worthy  of  such  a  distinction, 
and  they  likewise  devote  a  portion  of  their  funds  to  the  production  of 
engravings.  Many  of  these  are  executed  in  a  style  by  no  means  calcu- 
lated to  extend  good  taste  in  that  department,  yet  it  cannot  be  said  that 
the  money  thus  expended  is  recklessly  thrown  away,  considering  that  so 
mnch  is  laid  out  in  the  purchase  of  paintings  and  sculpture.  | 

In  Ireland,  an  Art-Union  should  mould  its  rules  to  the  circumstances  of 
the  country,  and  as  at  present  we  have  but  few  resident  Artists,  it  would 

*  And  in  fact,  during  the  last  year,  at  the  London  Art-Union  (1853),  nearly 
£300  was  spent  in  pictures  by  prize-holders,  in  addition  to  the  amount  of  their 
prizes. 

t  In  1852  the  amount  subscribed  to  the  Art-Union  of  London  was  £12,903  9s., 
of  which  £0,449  were  spent  in  prizes,  and  £3,G40  19*.  Ad.  on  prints.  In  1853,  out 
of  £13,348  13*.,  £8,<>01  were  5pent  in  prizes,  aud  £2,548  8s.  Id.  upon  prints. 
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be  unwise  to  limit  prize-holders  to  selection  from  the  works  they  alone 
exhibit.  Onr  Exhibitions  are  open  to  all  the  world,  and  the  Art-Union 
prize-holder  should  only  be  limited  to  purchase  from  works  exhibited  pub- 
licly in  Dublin  at  the  Academy,  or  any  similar  establishment,  adding,  as 
a  provision  against  any  collusion  by  which  the  prize-holder  might  convert 
a  part  of  his  prize  into  money,  some  such  wise  rule  as  that  which  obtains 
elsewhere,  that  no  work  should  be  selected  the  price  of  which  shall  not 
have  been  left  or  recorded  at  the  first  opening  of  the  Exhibition  in  which 
it  is  exposed  for  sale.  Prize-holders  should  also,  however,  be  permitted 
to  withhold  the  selection  of  their  purchases  at  least  until  the  Exhibition  of 
the  following  year,  in  case  they  cannot  satisfy  themselves  at  once.  The 
public  would  soon  learn,  if  not  from  the  very  first,  to  select  the  best  works, 
because  each  unpractised  or  uneducated  eye  would  most  naturally  observe 
at  least  what  others  like,  and  few  would  purchase  without  consulting  the 
judgment  of  those  whose  taste  may  be  held  in  some  repute. 

But  in  Ireland  something  more  is  wanted  to  give  an  impetus  and  direc- 
tion to  Art  in  this  nation,  and  we  arc  persuaded  that  excellent  results 
would  follow  the  adoption  of  a  prize  system  under  which  in  every  year  a 
valuable  prize  should  be  offered  beforehand  for  the  best  (or  to  be  divided 
among  the  best)  Works  of  Art  illustrative  of  Irish  national  sentiment  or 
history,  and  such  a  prize  to  be  simply  a  premium  or  reward  to  the  suc- 
cessful Artist,  without  accepting  for  it  any  return  whatever.  The  judges 
should  of  course  be  the  best  obtainable  in  the  country,  and  it  is  almost  need- 
less to  insist  that  they  should  be  few  in  number,  so  as  to  make  them  feel 
themselves  really  responsible,  and  that  they  should  include  at  least  some 
Artists  of  high  professional  attainments.  The  painter  or  sculptor,  crowned 
by  snch  a  prize,  would  then  gain  a  real  distinction  as  well  as  a  substantial 
reward,  and  would  feel  the  former  as  the  most  powerful  incentive  to  exer- 
tion in  those  higher  paths  of  ideal  creation,  which  are  so  little  followed, 
because  at  present  so  little  understood  and  rewarded  by  the  public. 

Upon  the  publication  of  engravings  by  Art-Unions,  we  should  have 
much  more  to  say  if  space  permitted  here  any  further  investigation  of 
details.  Very  beautiful  Works  of  Art,  in  outline,  in  lithography,  or  rather 
engraving  on  stone,  and  even  perhaps  certain  photographic  reproductions 
of  great  Works  of  Art,  might  be  prepared  at  a  more  moderate  price  than 
the  pretentious  and  altogether  worthless  prints  with  which  the  public  is  at 
present  deluged.  We  shall  probably  take  another  opportunity  of  inquiring 
into  this  subject,  and  shall  therefore  rest  content  for  the  present  to  offer 
only  the  few  more  general  reflections  which  have  been  proposed  above  for 
public  consideration. 

A  new  Art-Union  has  been  established  this  winter,  which  has  before  it 
the  whole  future  upon  which  to  try  the  experiment  of  a  better  regulated 
system  than  that  which  people  have  hitherto  been  accustomed  to  (and  to 
suffer  by)  in  Ireland.  If  the  conductors  of  it  recommence  the  course  of 
their  predecessors,*  they  will  certaiuly  reach  only  the  same  goal,  and  an- 

*  The  proceedings  of  the  new  Art-Union,  up  to  the  present  time,  arc  not,  it  is 
understood,  to  govern  its  future  plan  of  operations.  The  committee  only  made 
use  of  the  objectionable  "Committee  System"  becanse  there  was  not  time  to 


Digitized  by  Google 


■ 


1854.  J  On  Domestic  Economy.  25 

other  such  failure  will  do  infinitely  more  mischief  to  Art  in  Ireland  than  a 
few  years  success  can  produce  of  advantage.  The  only  way  open  to  them 
towards  the  healthy  life  of  such  an  institution  is  resolutely  to  change  the 
system,  and  adopt  that  of  money  prizes.  If  some  few  of  the  public  are 
disposed  to  place  greater  confidence  in  the  taste  of  the  committee  than  in 
their  own,  or  if,  living  at  a  distance,  they  are  unable  to  make  their  own 
selection,  the  committee  of  course  may  easily  arrange  to  act  for  such  sub- 
scribers, and  even  issue  special  tickets  for  such  a  purpose  if  required.  But 
the  general  system,  we  are  persuaded,  must  be  that  of  money  prizes,  and 
upon  that  system  we  cannot  but  expect  that  the  exertions  of  the  new  Art- 
Union,  rightly  directed,  will  produce  great  and  lasting  results.  On  another 
occasion  we  propose  to  inquire  into  the  advantages  of  Art-Union  premiums 
to  Artists  for  success  in  the  illustration  of  a  particular  class  of  subjects, 
as  well  as  the  subject  of  engravings  distributed  by  such  a  body,  a  subject 
to  which  but  little  real  consideration  appears  to  have  been  given  either  by 
the  public,  or  even  by  any  of  the  committees  of  taste,  so  far  as  we  have 
heard,  in  this  country,  and  which  is  nevertheless  entitled  to  great  attention. 


Art.  II. — On  Domestic  Economy,  and  particularly  on  that  of  the  People 

of  Ireland. 

Let  us  consider  it  as  a  settled  fact,  that  Ireland  desires  to  be  Industrial : 
we  say  Ireland,  for  the  success  of  the  Manufacturing  Industry  of  a  country 
is  not  in  the  hands  of  any  particular  class  of  society;  it  would  be  a  grave 
error  to  suppose  this.  Isolated  manufactures  may  spread  prosperity 
around  them,  may  enrich  some  merchants,  may  supply  the  means  of  living 
to  numbers  of  workmen,  without  affording  a  sensible  relief  to  the  commu- 
nity; for  the  riches  of  a  country  arc  the  produce  of  the  accumulation  of 
all  its  strength,  and  of  the  development  of  all  its  intelligence.  These  pro- 
ductive forces  consist  of  Agriculture,  which  increases  and  fertilizes  that 
wealth  which  is  the  most  indispensable;  Manufacture,  which  transforms 
the  original  substance  so  as  to  suit  our  wants  and  tastes;  and  lastly, 
Commerce,  which  serves  as  a  medium  for  the  interchange  of  various 
productions. 

allow  of  the  working  of  the  other,  the  Exhibitions  being  not  only  already  open, 
but  even  about  to  close  very  shortly  after  tho  Art-Union  was  established.  Hur- 
riedly instituted  as  it  was,  many  errors  were  committed,  upon  which,  under  the 
circumstances,  we  do  not  feel  called  on-  to  remark.  But  its  career,  up  to  the  first 
drnwing  of  the  prizes,  proves  two  things  :  first,  it  adds  an  additional  instance  in 
illustration  of  what  has  been  above  advanced  upon  the  inefficiency  of  committees 
in  selecting  good  pictures,  the  promise  of  the  prospectus  having  been  by  no  means 
kept,  "  to  purchase  exclusively  works  of  a  high  standard  of  merit ;"  and  secondly, 
it  shows  what  abundant  support  such  an  institution  (even  without  an  issue  of  bad 
prints)  may  still  command  in  Ireland. 
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The  cultivation  of  the  soil  being  the  fundamental  element  of  national 
wealth,  the  well-being  of  the  Agriculturist  should  be  regarded  as  the  surest 
index  of  the  true  prosperity  of  a  country.  Wherever  the  well-being  of  the 
Agriculturist  is  not  sensibly  felt  to  exist,  there  Manufacture  languishes,  or 
to  speak  more  correctly,  there  is  at  bottom  no  manufacturing  Industry. 
For  how  is  it  possible  to  speak  of  industrial  prosperity  when  the  earth 
does  not  afford  sufficient  food  and  support  to  him  who  cultivates  it  ? 

If  the  want  and  degradation  of  the  agricultural  population  in  Ireland 
may  with  justice  be  attributed  to  that  legal  system  of  prohibition  which 
gives  to  a  few  the  monopoly  of  the  Soil,  as  in  other  countries  a  few  pri- 
vileged persons  possess  the  monopoly  of  Commerce,  we  must  confess  also 
that  the  ignorance  in  which  our  agricultural  population  is  plunged  for  so 
long  a  time,  and  their  want  of  ideas  npon  all  that  concerns  Domestic 
Economy,  likewise  exert  a  very  great  influence  upon  their  unfortunate  con- 
dition. Domestic  Economy  teaches  us  to  make  the  best  possible  use  of 
the  little  we  may  happen  to  possess.  It  increases,  so  to  say,  the  resources 
which  Providence  has  placed  at  our  disposition.  It  teaches  the  Mother  of 
the  Family  to  prepare  its  food  in  a  varied  and  agreeable  manner,  and  leads 
her  to  utilize  the  time  not  employed  in  the  work  of  the  field.  In  fine,  she 
becomes  a  source  of  profit  to  the  community,  in  that  she  rears  up  habits  of 
order,  the  first  element  of  moral  and  social  organization.  We  propose, 
then,  in  this  article  to  trace  the  influence  exerted  over  Industry  by  Do- 
mestic Economy  in  the  article  of  Food. 

It  is  only  among  civilized  people,  and  under  the  influence  of  just  laws, 
that  we  must  seek  those  habits  of  order  and  forethought  which  are  inspired 
by  the  security  and  the  greed  of  possession.  The  savage  thinks  little  of 
the  morrow:  if  he  finds  food  he  devours  it  at  once,  without  consulting 
whether  he  will  be  able  on  that  morrow  to  procure  it  as  easily.  Even  in 
the  middle  ages  no  year  passed  by  but  some  part  of  Europe  was  desolated 
by  famine.  And  how  could  it  be  otherwise,  at  a  time  when  the  greater 
part  of  the  lands  lay  fallow,  when  the  harvests  were  ravaged  by  soldiers, 
when  the  husbandman  was  forced  to  suffer  every  species  of  oppression  and 
hardship.  The  living  of  the  richer  classes  was  simple  and  coarse:  the 
mills  produced  but  imperfectly  ground  meal;  pig-meat  was  the  usual  food 
of  the  cities,  and  its  immoderate  use,  joined  to  the  filth  occasioned  by  the 
accumulation  of  those  animals,  often  produced  the  contagion  of  deadly 
disease.    But  we  need  not  go  so  far  back  for  examples. 

How  sad  and  striking  a  portrait  Labruycre  preserves  to  us  of  the  French 
peasant  under  Louis  XIV.  A  brute,  rivalling  the  very  swine  in  his  food, 
and  having  nothing  human  but  the  form.  And  yet  it  cannot  be  denied 
that  at  this  period  the  manufacture  of  luxuries  in  France  had  attained  a 
high  degree  of  excellence.  At  that  very  time,  when  the  great  King 
erected  Versailles,  rebuilt  the  Louvre  and  the  Tuileries,  whole  provinces 
were  devoured  by  famine.  The  evil  had  arrived  to  such  a  pitch,  that  it 
was  even  proposed  to  dispossess  those  who  should  let  their  lands  lie  fallow. 
This,  it  is  true,  did  not  prevent  the  poets  from  singing  of  the  Great  King, 
and  flatterers  from  comparing  him  to  the  Sun.  What  ideas  of  Domestic 
Economy  could  the  peasant  of  those  days  have  had?  uncertain  of  the 
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morrow,  a  slave  bound  to  the  soil,  tailldble  and  corveable  at  will,*  daily 
exposed  to  be  despoiled  of  his  gains  by  military  requisition,  compelled 
even  to  bake  his  very  bread  at  the  common  oven  of  the  lord,  (infamous 
impost  levied  upon  life  itself,)  his  food  was  as  coarse  as  his  wants  and  his 
habits.  What  an  influence  too  must  not  this  wretched  condition  have 
exercised  upon  the  industry  of  the  towns.  There  also  the  artizan,  hardly 
released  from  the  feudal  chain,  found  himself  still  oppressed  by  the  rights 
of  the  Corporation,  which  levied  an  oppressive  toll  upon  intelligence  and 
labour. 

The  class  of  simple  cultivators  of  the  soil  comprises  two-thirds  of  the 
population  of  Europe:  we  onght  to  consider  what  influence  the  material 
prosperity  and  the  economic  habits  of  this  class  should  exercise  upon 
Industry.  What  a  difference  there  is,  for  example,  between  the  consump- 
tion of  the  agricultural  citizen  of  the  United  States  compared  with  that  of 
the  Russian  Serf.  It  is  chiefly  for  these  masses  of  the  agricultural  popu- 
lation, hardly  yet  emancipated,  that  these  cotton  fabrics  are  manufactured, 
those  stuffs  so  cheap,  that  pottery  so  conducive  to  cleanliness,  and  other 
similar  articles,  which  makes  the  manufacturing  wealth  of  England.  "  The 
products  which  the  Earth  supplies  constitute  the  only  inexhaustible  riches, 
and  all  flourishes  in  a  state  in  which  Agriculture  flourishes,"  said  Sully, 
the  minister  of  the  only  King  whose  memory  the  French  People  holds  in 
honour.  The  men  of  independence  and  intelligence  of  all  times  have 
acknowledged  these  truths,  and  done  their  best  to  secure  their  general 
recognition.  It  was  but  with  the  eighteenth  century  that  the  true  era  of 
progress  and  emancipation  began.  Under  the  influence  of  the  writers  of 
this  epoch,  asserting  rights  till  then  misunderstood,  and  demanding  justice 
for  the  husbandman,  the  corvees,  the  feudal  fetters,  disappeared,  and  the 
peasant  saw  himself  again  clothed  in  his  natural  rights.  To  enjoy  the  fruit 
of  his  toil:  such  is  ever  the  primitive  right  of  the  labouring  peasant.  The 
right  of  possession  came  to  raise  up  the  dignity  of  the  peasant ;  his  living 
was  bettered,  and  his  ideas  of  Domestic  Economy,  better  understood, 
began  to  perfect  themselves.  The  progress  made  in  mads  and  communi- 
cations caused  the  products  of  agriculture  to  flow  in  abundance  into  the 
towns.  The  agriculturist  endeavoured  to  satisfy  the  tastes  of  the  con- 
sumer, and  thus  created  for  himself  new  resources.  The  system  of  prac- 
tical gardening,  introduced  upon  a  large  scale,  while  rendering  life  more 
easy,  exercised  on  the  other  hand,  a  great  influence  upon  the  hygiene 
of  the  towns.  Those  foccal  deposits  which  used  to  spread  infection 
through  the  cities,  are  now  a  source  of  pecuniary  profit,  and  Paris  already 
draws  from  them  a  revenue  of  533,750  francs. "f  These  dirt-heaps  are  every 
day  carried  to  one  spot,  where  the  farmers,  after  having  sold  their 
vegetables  in  the  public  markets,  come  to  collect  them  for  immediate  use 
in  manuring  the  ground. 

The  food  of  a  people  and  its  domestic  ecomony  generally,  then,  exert 
an  important  and  permanent  influence  upon  the  condition  of  that  people. 

*  Taxation  imposts,  the  taille  and  the  corvte. 
t  £21,350 
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The  action  of  that  influence  is  exhibited  In  various  ways,  but  in  none 
perhaps  more  distinctly  than  upon  industry,  a  point  which  we  shall  now 
endeavour  to  establish.  But  wc  must  here  remind  our  readers,  that  it  is 
only  to  the  Domestic  Ecomony  and  food  of  the  labouring  classes  of  our 
population  that  our  remarks  can  apply. 

The  richer  classes  of  society  support  life  almost  everywhere  in  much 
the  same  manner,  or  at  least  their  food  is  based  upon  the  same  principles. 
They  can  supply  themselves  with  the  productions  of  different  countries 
with  greater  facility  even  than  the  poorer  inhabitants  of  the  very  regions 
from  whence  they  obtain  them ;  and  if  in  general  the  food  of  the  rich  sins 
against  the  laws  of  hygiene,  it  is  rather  through  excess  than  for  want  of 
those  elements  which  arc  considered  the  indispensable  constituents  of 
wholesome  food. 

To  be  nutritious,  alimentary  substances  should  contain  either  the  ma- 
terial elements  of  the  human  body,  the  chief  of  which  arc  water,  fi brine, 
albnmen,  and  fat,  or  a  series  of  analogous  substances,  capable  by  under- 
going the  metamorphoses  of  digestion,  of  producing  them,  such  as  sugar, 
starch,  caseine,  or  the  curd  of  milk,  and  the  various  mineral  substances 
alike  indispensable  to  the  animal  and  vegetable  organization. 

With  few  exceptions,  no  single  vegetable  aliment  contains  all  the  ele- 
ments necessary  for  the  support  of  the  human  body.  Some  such,  as  beans, 
peas,  and  other  seeds  of  the  leguminous  plants,  contain  a  nitrogenous 
principle  analogous  to  caseine,  and  are  deficient  in  certain  other  elements, 
necessary  for  nutrition.  Others  again  are  very  poor  in  nitrogenous  sub- 
stances, but  are  rich  in  amylaceous  and  saccharine  substances,  and  saline 
constituents,  which  play  an  important  part  in  the  animal  organism.  Thus 
it  is  easy  to  see  that  a  man  fed  exclusively  on  certain  vegetables,  would 
visibly  decline,  and  might  even  perish  in  the  midst  of  abundance  of  such 
food.  Lastly,  some  vegetables,  without  possessing  the  nutritious  qualities 
of  meat,  (qualities  probably  due  to  the  organization  of  muscular  flesh,) 
nevertheless  contain  all  the  substances  necessary  to  tho  support  of  life. 
Such  is,  among  tho  various  kinds  of  grain,  Wheat.  It  is  not  less  true,  that 
the  exclusive  use  of  Bread  would  end  in  effecting  a  fatal  influence  on  the  life 
of  man,  both  physically  and  morally.  Variety  in  food  is  an  indispensable 
condition  of  health.  Animals  when  fed  for  several  months  with  one  food, 
even  though  one  of  which  they  are  especially  fond,  would  end  by  letting 
themselves  die  of  hunger  and  disgust.  Wc  might  also  instance  particularly 
the  injurious  influence  exercised  upon  prisoners,  especially  children,  by 
the  regime  of  certain  prisons. 

Judged  by  this  standard,  how  imperfect  is  the  diet  of  the  Irish  peasant 
Even  the  two  additional  elements  added  by  the  action  of  the  famine  of  1 848, 
bread  and  Indian  corn,  can,  we  fear,  as  yet  be  considered  only  as  luxuries  for 
a  large  mass  of  the  people.  Potatoes  and  buttermilk  make  up  their  cus- 
tomary nourishment,  varied  from  time  to  time  by  a  little  fish;  a  pot  to 
cook  them,  a  few  bowls,  two  or  three  plates,  such  is  their  entire  service ; 
and  surely,  no  one  could  desire  diet  plainer  or  more  frugal.  This  food 
may  enable  the  peasant  to  vegetate,  but  not  to  live.  It  contains,  it  is 
true,  almost  absolutely  all  the  substances  necessary  for  life,  but  is  neither 
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sufficiently  varied,  nor  sufficiently  solid.  This  system  of  living  must 
exercise  a  fatal  influence  on  his  condition.  It  is  a  necessary  cause  of 
demoralization  in  driving  him  to  seek  in  factitious  stimulants,  snch  as 
tobacco  and  whiskey,  the  satisfaction  which  he  cannot  find  in  his  food. 
It  makes  the  woman  lose  that  high  influence,  that  moral  authority  which 
she  ought  to  obtain  iu  the  family  circle.  The  mother  of  the  family  not 
having  learned  to  take  a  better  part  in  what  surrounds  her,  all  is 
squandered  without  return.  Order  and  cleaulincss  disappear  from  the 
house,  and  self-respect  at  last  is  lost,  the  most  powerful  enemy  of  base- 
ness and  beggary.  Finally,  pity  is  sought  for  instead  of  respect,  and  they 
end  in  becoming  consumers,  without  being  producers.  Such  a  mode  of 
life  must  tend  to  arrest  all  agricultural  progress,  and  to  spread  disorganiza- 
tion far  and  wide. 

The  picture  which  we  have  just  given  of  the  condition  of  the  Irish 
peasant,  is  not  in  the  slightest  degree  overdrawn;  but  is  that  of  the 
labourer  or  the  poorer  artizans  of  the  town  much  better?  no,  and  it  could 
not  be  otherwise,  for  the  total  disorganization  of  everything  connected 
with  the  domestic  economy  of  the  peasants,  most  inevitably  extend  to  the 
towns.  The  dwellings  of  the  poor  in  the  latter,  may  perhaps,  in  some 
respects,  be  better  than  the  mud  cabins  of  the  peasants.  But  when  we  recol- 
lect how  much  our  physical  well-being,  and  perhaps  to  some  extent  our  moral 
also,  is  influenced  by  the  circumstances  in  which  we  are  placed,  we  must 
admit  that  the  narrow  and  filthy  streets  of  which  our  corporations  seem 
to  ignore  the  existence — the  ruined  houses,  crowded  with  a  teeming  popula- 
tion from  garret  to  cellar — the  pits  of  manure  reeking  with  contagion,  are 
not  conditions  favourable  to  that  well-being.  And  we  are  sure  all  will 
admit  that  a  good  system  of  diet,  or  a  proper  economy  of  living,  need  not 
be  sought  for  there.  At  this  momeut,  the  hard-working  artizans  of  Dub- 
lin, to  take  this  city  as  our  example,  may  be  said  to  live  upon  bread  and 
tea  or  coffee;  the  better  paid  have  perhaps  an  occasional  meat  dinner, 
and  yet,  taken  as  a  body,  they  are  not  comparatively  worse  paid  than  in 
other  countries.  The  cause  of  this  state  of  things  is  simply,  that  the 
whole  economical  organization  of  the  food,  the  lodging,  and  the  clothing 
of  the  working  classes  is  radically  bad.  Certainly,  no  better  proof  could 
be  offered  of  this  fact,  than  that  those  productions  of  the  country,  which 
ought  to  form  the  staple  food  of  the  people,  are  exchanged  for  the  dried 
leaves  of  an  exotic  plant.  Tea  is  no  doubt  au  agreeable  and  civilizing 
beverage,  but  cannot  be  considered  as  food — it  is  a  luxury;  and  until  the 
artizan  is  first  able  to  eat  a  solid  dinner,  we  must  look  upon  it  as  a  mis- 
fortune, that  the  use  of  tea  has  become  so  general.  In  many  parts  of 
England,  and  in  the  United  States,  the  importation  of  tea  is  a  true  index 
of  the  prosperity  of  the  people,  because  they  exchange  for  it  their  super- 
fluous products  or  manufactures ;  but  in  Ireland  it  is  simply  an  index  of  the 
social  disorganization  of  the  working  classes,  because  we  exchange,  not 
our  superabundance,  but  our  necessaries  of  life. 

We  have  numerous  societies  in  Ireland,  each  of  which  takes  some 
interest  of  the  country  under  its  special  protection;  one  of  them  offers 
prizes  for  apoplectic  cattle,  verdant  fields  of  turnips,  thorough  draining, 
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and  all  sorts  of  improvements  in  the  ventilation  and  improvement  of 
stables  and  cattle-stalls;  bnt  we  have  not  heard  that  it  has  offered  a  prize 
for  a  well-stocked  cottage-garden,  for  the  encouragement  of  cleanliness 
and  comfort  in  the  homes  of  the  workmen.  And  yet,  if  the  general 
agriculture  of  a  country  is  to  be  improved,  the  reformation  must  begin 
there. 

It  is  always  useful  to  contrast  the  condition  of  our  own  country  with 
that  of  some  other  more  prosperous.  With  this  object  we  shall  select 
France,  not  because  the  peasant  is  all  that  he  should  be  there,  but  because 
the  principles  of  domestic  economy  for  the  poor  are  perhaps  better  under- 
stood there,  than  anywhere  else  with  which  we  are  acquainted.  There  is 
another  reason  also  why  we  select  it,  because  we  may  thereby  learn  how 
rapidly  a  country  may  recover  from  the  most  complete  state  of  social 
disorganization.  We  have  already  showed  what  the  condition  of  the 
French  peasant  was,  even  during  part  of  the  splendid  reign  of  Louts  XIV., 
a  state  but  very  little  improved  under  his  immediate  successor.  It  was 
not,  indeed,  until  the  Revolution  of  1789,  that  tho  whole  system  of 
agriculture  of  France  was  changed,  by  covering  the  soil  with  small  pro- 
prietors. The  system  of  division  and  garden  cultivation  in  most  parts  of 
the  country,  forcibly  replaced  the  ancient  systems.  The  feudal  imposts 
having  vanished,  and  the  peasant  finding  himself  no  longer  despoiled  of 
his  crops  by  the  agent  of  the  revenue,  the  taxes  being  no  longer  collected 
in  kind,  had  every  interest  in  forcing  the  soil  to  yield  its  utmost.  The 
only  obstacle  still  remaining  is  the  relative  ignorance  of  the  husbandman. 
Public  instruction  was  seriously  organized  in  France  only  in  1831. 

The  position  of  the  French  peasant  has,  however,  nothing  in  it  to  be 
envied.  It  is  only  by  incessant  toil  that  he  attains  to  being  able  to  rear 
up  his  family  honorably;  he  is  attached  to  the  soil,  nothing  can  tear  him 
from  it — ho  loves  the  land,  he  hankers  after  it,  and  all  his  efforts  tend  to 
enrich  his  field — his  style  of  life  is  of  tho  soberest,  bnt  is  varied — he  gains 
something  from  all  that  surrounds  him,  and  in  this  he  is  aided  by  all  the 
efforts  of  tho  family,  and  by  those  of  his  wife  in  particular,  who  assists 
him  in  such  of  his  labours  as  arc  the  least  toilsome,  not  like  a  servant, 
but  as  a  devoted  companion  of  his  life. 

From  the  great  extent  of  France,  there  exist  considerable  climatal  dif- 
ferences between  different  parts,  and  consequently  a  similar  variation  in 
the  productions  of  the  soil.  With  each  climatal  change  comes  one  in  the 
food  also;  while  the  maize,  the  olive,  and  the  vine  contribute  to  the  sup- 
port of  the  inhabitants  of  the  parts  bordering  the  Mediterranean  and  the 
Pyrenees,  the  old  Normandy  and  Bretagne  scarcely  differ  in  productions 
from  Ireland.  We  are  not  therefore  going  to  recommend  a  system  of 
French  cookery  for  the  use  of  the  Irish  labourer;  every  country  must  de- 
velop a  system  for  itself  in  consonance  with  its  climate.  But  where 
domestic  economy  is  properly  understood,  the  principles  upon  which  the 
preparation  of  food  are  there  founded  arc  equally  applicable  to  every  part 
of  the  world;  and  the  most  important  of  those  principles  is  simply  to 
profit  by  the  use  of  the  greatest  number  of  vegetables  and  other  alimentary 
substances  possible,  to  combine  them  together  in  such  a  way  as  to  obtain 
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the  wholesomcst  food  at  tho  smallest  cost.  In  Ireland,  at  this  moment, 
the  labourer  and  even  the  artizan  do  not  employ  in  their  ordinary  daily 
food  more  than  five  or  six  alimentary  substances— in  mauy  cases,  indeed, 
but  two  or  three — nay,  how  often  have  we  seen  a  family  compelled  for  whole 
weeks  together  to  live  upon  a  single  vegetable,  the  potatoe.  If  we  count 
up  the  total  number  of  vegetable  and  animul  substances,  exotic  as  well  as 
native  grown,  employed,  no  matter  in  how  small  quantities,  by  nearly  six 
millions  of  the  Irish  people,  during  the  course  of  a  year,  it  will  scarcely 
amount  to  twenty-four.  The  French  peasant,  on  the  other  hand,  employs 
during  the  same  period  perhaps  between  sixty  and  seventy  I  The  applica- 
tion of  capital  to  the  soil,  in  the  shape  of  newly-iuventcd  machines,  may 
undoubtedly  be  but  little  advanced  in  those  countries,  when  compared  with 
some  parts  of  Ireland,  but  the  striking  fact  which  we  have  just  mentioned 
shows  that  man  himself  is  there  the  primary  object,  as  he  is  with  us  the 
secondary. 

The  French  peasant  turns  to  profit  nearly  all  the  families  of  edible 
plants;  the  soup,  with  which  he  can  scarcely  dispense  at  all  his  meals, 
consists  of  vegetables,  beans,  peas,  or  other  leguminous  seeds,  boiled  either 
with  a  small  quantity  of  meat,  or  even  with  some  rich  substance.  Bread 
constitutes  a  very  large  part  of  the  soup,  and  is  also  largely  consumed  with  . 
the  solid  aliments  of  a  meal,  no  matter  of  what  kind.  Bearing  in  mind 
this  truth,  that  variety  is  an  indispensable  condition  of  wholesome  food,  it 
is  easy  to  understand  how  much  this  system  of  nutrition  is  preferable  to  that 
of  our  rural  population.  The  potatoe  is  doubtless  a  wholesome  aud  useful 
aliment,  but  it  should  only  constitute  an  accessary  to  a  meal,  and  not  the 
chief  or  sole  element.  The  great  fault  committed  in  its  use  Mas  to 
habituate  the  people  to  believe  that  it  could  take  the  place  of  every  other 
aliment  in  their  food.  We  now  know  what  the  acceptance  of  this  error 
for  so  long  a  period  has  cost  us.  Besides,  the  exclusive  culture  of  only 
a  few  vegetables,  the  result  to  a  great  extent  of  the  organisation  of  the 
land,  tends  to  arrest  all  agricultural  improvement;  whilst,  on  tho  other 
hand,  it  causes  the  people  to  degenerate. 

The  necessity  of  providing  for  this  great  variety  in  their  food  is  a  won- 
derful stimulus  to  the  industry  and  intelligence  of  the  peasant.  The  mere 
fact  of  cultivating  or  collecting  some  thirty  or  forty  vegetables,  compels 
them  to  work  harder  than  he  who  cultivates  but  one  or  two,  whilst  at  the 
same  time  it  teaches  him  to  utilize  everything  around.  Hence  it  is  that  in 
France  and  Germany  so  many  small  industries  are  connected  with  agricul- 
ture, whilst,  with  the  great  deterioration  which  has  taken  place  iu  the  food 
of  the  Irish  peasant  during  the  present  century,  and  his  complete  social 
disorganization,  all  household  industries  have  vanished. 

The  abundance  of  leguminous  and  other  vegetables  in  the  neighbourhood 
of  towns  contributes  very  much  to  facilitate  the  means  of  living  of  that 
part  of  the  population  which  is  able  to  consume  but  very  little  meat, 
whilst  it  enables  the  middle  classes  to  enjoy  an  agreeable  variety  iu  their 
dinners.  So  little  is  this  kitchen-garden  culture  developed  in  the  envi- 
rons of  our  towns,  that,  with  the  exception  of  a  few  of  the  commoner 
vegetables,  the  meat  element  of  a  dinner  is  really  cheaper  than  the 
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vegetable.  This  is  remarkably  the  case  in  Dublin,  where  the  deficiency  of 
a  cheap  and  varied  supply  of  vegetables,  the  organisation  of  the  markets, 
&c.,  render  it  possible  only  for  the  rich  to  live  comfortably,  and  has  driven 
the  poor  to  adopt  the  system  of  diet  which  we  have  already  so  strongly 
deplored. 

The  culture  of  leguminous  plants  and  of  certain  kinds  of  grain  in  France, 
has  come  as  it  were  to  supply  the  want  of  butchers'  meat,  by  rendering 
the  fattening  of  poultry  very  easy.  Geese,  ducks,  hens,  and  rabbits,  are 
the  objects,  in  almost  every  part  of  that  country,  of  a  considerable  trade, 
and  a  source  of  great  profit  to  the  peasant  Every  one  knows  to  what  a 
degree  of  perfection  the  feeding  of  poultry  has  been  there  carried,  bat 
many'of  our  readers  will  learn  with  surprise  the  development  aud  skill  to 
which  rabbit  feeding  is  arrived,  when  we  tell  them  that  some  varieties 
of  that  animal  weigh,  when  fattened,  from  lOlbs.  to  151bs.  This  special 
branch  of  industry  is  the  duty  of  the  children,  which,  while  it  gives  them 
useful  occupation,  trains  them  to  habits  of  industry  and  thrift,  and  at  the 
same  time  supplies  the  family  with  an  excellent  article  of  food. 

The  territorial  division  of  France  into  38,000  communes,  each  having 
its  mayor  and  its  council,  has,  it  must  be  confessed,  aided  to  propagate 
this  system  of  domestic  economy,  by  grouping  together  the  inhabitants  of 
the  same  commuue.  A  market  established  once  or  twice  a  week,  accord- 
ing to  the  importance  of  the  commune,  gives  to  the  peasant  the  means  of 
disposing  of  his  produce.  In  these  markets  may  be  found  at  the  same 
time  all  the  products  of  the  soil  and  of  the  household  industries  of  tbe 
peasants.  This  is  not  the  place  to  speak  of  these  rustic  industries,  to 
which  reference  has  been  already  made ;  but  we  hope,  on  another  occasion, 
to  make  our  readers  acquainted  with  their  nature  and  influence  upon  the 
comforts  of  the  Continental  peasant. 

The  revolution,  which  gave  to  the  French  peasant  the  power  to  possess 
a  part  of  the  soil,  has  not,  as  it  is  pretended  by  some  persons,  tended  to 
ruin  agriculture;  on  the  contrary,  a  new  element  of  vitality  has  been 
created,  for,  with  the  elevatiou  of  the  dignity  of  the  peasant,  his  notions  of 
domestic  economy  have  been  developed.  The  value  of  land  has  also 
greatly  increased,  and  many  parts  of  France,  hitherto  considered  irredeem- 
ably barren,  now  bear  fruitful  harvests. 

It  will  undoubtedly  be  the  same  in  Ireland  when  the  peasant  can  reside 
on  his  native  soil  the  same  advantages  which  he  finds  to  day  in  the  forests 
of  America. 
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Art.  I. — On  Partnership  en  Commandite — (Second  Article.)* 

Partnership  with  limited  liability  being,  .13  wo  showed  in  oar  former 
article,  established,  we  may  say,  in  every  country  of  the  civilized  world, 
except  Great  Britain  and  Ireland,  and  uniformly  with  success,  and  con- 
taining in  itself  a  principle  of  the  utmost  importance  for  encouraging  and 
stimulating  industrial  enterprise,  let  us  ask,  what  imaginable  objection 
can  be  made  to  its  introduction  into  English  law? 

The  objections  (apart  from  the  weighty  one  of  being  new  and  "  alien  to 
British  ways  and  habits")  may  be  divided  into  three: — 

First,  it  is  said  that  it  is  essentially  unjust  in  principle  that,  if  a  part- 
nership fails,  the  suffering  parties  should  be  the  creditors  and  not  the 
partners;  that  a  man  should  trade  and  obtain  profits,  and  throw  his  losses 
upon  other  and  innocent  persons;  so  said  Mr.  Ilawcs  before  Mr.  Slaney's 
committee  of  1851;  so  said  others  before  the  committees  of  1350  and 
1844.  We  reply,  that  there  is  no  injustice  whatever.  It  is,  and  would 
be,  unjnst,  fraudulent,  and  criminal,  to  induce  a  man  to  advance  money 
or  goods  upon  the  faith  of  the  existence  of  capital,  when  there  is  none, 
or  of  solvency  when  the  concern  is  insolvent,  and  such  holding  out  of 
false  security  must  be  guarded  against  in  every  system,  as  it  must  exist 
in  every  system  while  man  is  man.  But  in  what  respect  it  is  unjust  that 
a  creditor  who  makes  his  advance  upon  the  specific  and  avowed  security 
of  the  unlimited  liability  of  certain  parties,  and  of  the  limited  and 
defined  liability  of  certain  other  parties,  should  havo  exactly  the  security 
which  was  held  out  to  him,  and  no  more,  requires  keen  casuistry  to  dis- 
cover. If  there  were  anything  in  the  objection,  it  would  smash  the  whole 
principle  upon  which  every  railway  aud  other  chartered  or  statntable 
joint-stock  company  is  based.  But  it  has  been  always,  wo  believe, 
considered  very  just,  that  a  bargain  should  bo  a  bargain. 

But  not  only  is  there  no  injustice  to  creditors,  but  there  is  the  very 
reverse  even  of  hardship.  For  how  does  the  case  stand  at  present? 
Credit  is  given  to  a  concern  either  at  hazard,  taking  the  bad  with  the 
good,  and  running  chance;  or  else  upon  the  faith  of  some  floating  and 
indefinite  public  opinion  as  to  capital  and  solvency,  which  opinion  is  as 
often  wrong  as  right.  Well;  the  concern  wc  will  say  fails.  What  then 
is  discovered?  That  it  started  originally  upon  borrowed  capital,  borrowed 
perhaps  from  a  money-lender  at  a  high  rate  of  interest,  or  from  a  friend 

*  See  ante,  No.  1,  Journal  of  Social  Progrets,  page  12. 
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who  was  anxious  and  willing  to  give  his  friends  a  start  in  life.  And  what 
follows?  This  earlier  creditor  swamps  the  others,  abstracts  the  greater 
portion  of  the  assets  on  a  distribution  in  bankruptcy,  or  very  likely  has 
taken  the  precaution  of  enabling  himself  to  sweep  them  away  entirely 
under  a  bill  of  sale.  Now,  suppose  the  6rm  to  have  been  started,  not 
with  borrowed  capital,  but  with  capital  obtained  en  commandite,  then 
the  person  who  advanced  it  changes  from  a  conflicting  or  overriding 
creditor  into  a  contributor!/.  The  other  creditors,  so  far  from  having  him 
to  contend  with,  have  his  engaged  subscription  to  cut  into,  and  are,  of 
course,  far  better  off  than  they  would  be  if  the  capital  was  borrowed. 
When  the  introduction  of  the  commandite  system  was  mooted  many  years 
ago,  objectors  said,  '*  repeal  the  usury  laws,"  (then  in  force,)  "  give  facilities 
for  borrowing  money  for  commercial  or  other  enterprises,  and  you  obtain 
all  the  advantages  you  look  for."  John  Mill  gavo  the  above  answer,  and 
it  is  unanswerable. 

But  it  is  urged,  that  in  point  of  fact  credit  would  be  given,  not  merely 
to  the  managing  partners,  but  to  the  whole  concern,  and  chiefly  on  account  of 
the  commandite  partners,  and  that  if  the  latter  should  be  men  notoriously 
wealthy,  their  names  would  induce  persons  to  trust  the  firm,  without  con- 
sideration of  the  fact  of  their  liability  being  limited.  To  which  we 
answer,  that  men  who  will  follow  a  blind  imagination  rather  than  clear  public 
statements,  are  such  as  no  laws  on  earth  could  protect.  If  I  choose  to 
act  upon  the  assumption,  that  John  Thompson's  whole  fortune  will  be  a 
security  to  me,  when  the  written  engagement  stares  me  in  the  face,  that 
he  is  only  bound  to  the  extent  of  £500,  it  would  be  very  idle  indeed  of 
the  community  to  refrain  for  my  sake  from  passing  laws  otherwise  bene- 
ficial ;  for  if  I  did  not  ruin  myself  in  one  way,  I  would  in  another. 

Secondly,  it  is  said,  that  the  system  would  lead  to  innumerable  frauds,  and, 
amongst  others,  that  men  would  cngoge  to  subscribe  beyond  their  means, 
and  so  induce  a  faith  in  a  false  capital.  That  the  commandite  system 
would  be  made  the  occasiou  of  fraud,  we  not  only  do  not  deny,  but  would 
undertake  to  affirm  upon  oath  if  necessary.  And  we  will  abandon  the  whole 
case  upon  being  referred  to  one  human  law,  code,  constitution,  or  arrange- 
ment whatever,  in  which  human  roguery  may  not  find  its  account.  That 
the  system  would  specially  or  peculiarly  lead  to  fraud,  we  entirely  deny, 
and  wo  beg  to  say,  that  not  one  tittle  of  evidence  or  sustainable  argument 
has  been  given  to  show  that  it  would.  It  has  been  in  operation  for  cen- 
turies on  the  Continent  of  Europe,  and  there  is  an  overwhelming  concurrence 
of  testimony  to  its  admirable  working,  without  any  allegation  that  it  has 
been  found  specially  to  lead  to  fraud.  And  the  very  nature  of  the  system, 
its  cautious,  definite  principle — forming,  as  it  has  been  everywhere  found  to 
do,  an  allurement  for  prudent,  thrifty  men  to  embark  in  it — is  a  guarantee  that 
it  will  not  only  be  not  more,  but  far  less,  the  occasion  of  fraud  than  the 
system  of  common  partnership.  England,  which  has  hitherto  rejected  the 
commandite  system,  has  not  her  fellow  or  her  second  in  the  world  for 
enormous  mercantile  frauds,  while  France  and  other  Continental  countries 
are  comparatively  free  from  them.  And  with  respect  to  the  instance  of 
men  engaging  to  subscribe  beyond  their  means,  it  is  quite  possible,  but  is, 
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as  an  objection,  a  mere  chimera.  Remember  this:  the  great  peculiarity  of 
the  practical  working  of  the  commandite  system  consists  in  the  mutual  con- 
fidence reposed  by  the  commanditaires  and  active  partners  in  one  another; 
the  confidence  of  the  former  in  the  talent  and  skill  of  the  latter,  the  con- 
fidence of  the  latter  in  the  solvency  and  funds  of  the  former.  And  this  it 
is  which  makes  commandite  partnerships  generally  so  local  in  their  character, 
formed  of  men  who  know  one  another,  and  dhferiug  widely  from  the  joint-stock 
bubbles,  which  seek  their  subscribers  and  victims  over  the  face  of  the  earth. 
Now,  premising  that  we  may  fairly  suppose  that  the  very  large  majority  of 
trades  and  businesses  of  all  kinds  are  entered  into  with  the  bond  fide  in- 
tention of  carrying  them  on  in  the  usual  way,  and  making  money  of 
them,  we  ask,  is  it  not  highly  probable  that  tho  active  partners,  in  common 
care  of  their  own  interests,  would  seek  an  assistance  which  would  be  a 
reality  and  not  a  sham?  And  with  respect  to  the  supposition  of  a  concern 
which  would  be  a  swindle  from  the  beginning,  that  is  to  say,  commanditaires 
of  straw  choosing  managers  of  straw,  and  getting  credit  under  false  pre- 
tences, we  do  not  sco  one  whit  more  chance  of  success  such  a  concern 
would  have,  than  any  partnership  got  up  by  men  of  straw  at  present 
The  limiting  of  the  liability  of  a  pauper  would  hardly  increase  his  credit 
in  the  market;  and  as  a  writer  in  the  Westminster  Review  well  observes, 
"  such  an  objection,  at  least,  comes  ill  from  the  advocates  of  unlimited 
liability,  for  supposing  every  commanditaire  in  a  firm  not  to  bo  worth  the 
sum  he  put  down  his  name  for,  the  creditors,  at  least,  can  take  all  ho  is 
worth,  and  so  practically  enforce  unlimited  liability  so  far  as  he  is  con- 
cerned." 

Tho  last  objection  is  one  that  regards  England  alone,  and  we  refer  to 
it  because  it  is  a  negative  which,  as  regards  this  country,  is  pregnant  with 
a  very  conclusive  affirmative.  It  is,  that  capital  is  so  abundant  and  ac- 
cessible that  it  needs  no  encouragement  or  stimulus  to  direct  it  into  all 
proper  industrial  channels.  But  to  do  the  opponents  of  tho  system  justice, 
there  does  not  appear  to  bo  one  of  them  who  would  not  be  willing  to 
admit  its  benefits  in  a  country  circumstanced  like  Ireland.  Appended  to 
Mr.  Dcllcudcn  Kcr's  report  on  the  subject  arc  papers  from  Mr.  Tooko,  Mr. 
Larpcnt,  and  Mr.  Jones  Loyd,  in  which  the  case,  as  against  the  comman- 
dite system,  is  put  forward  with  much  ability  and  care.  It  will  be  seen 
that,  thinking  the  system  not  needed  in  a  country  flush  of  capital  like 
England,  they  all  concede,  or  at  least  will  not  discuss  the  question,  as  ap- 
plicable to  countries  where  encouragement  to  capital  is  wanted. 

Mr.  Tooke  says — 

"  The  object  of  the  proposed  introduction  of  the  law  of  commandite  is  stated  to 
be  that  of  encouraging  the  bringing  of  real  capital  into  private  trade.  Hero  it 
may  be  asked  at  the  outset,  is  such  encouragement  wanting?  In  France,  which 
is  often  cited  as  an  example  of  the  favourable  working  of  the  system,  the  spirit  of 
commercial  enterprise  beinq  comparatively  law/vid,  tho  security  thus  held  out 
against  more  tluiu  a  strictly  limited  loss  might  l>c  necessary  to  induce  persons 
possessed  of  capital  to  venture  any  part  of  it  in  trade.  But  in  this  country, 
where  commercial  enterprise  appears  to  be  on  the  full  stretch  in  every  branch  of 
industry,  and  where  an  abundance,  I  should  almost  say  an  exuberance,  of  capital 
presents  itself  as  being  ready  to  embark  in  any  enterprise  that  holds  ont  a  specious 
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prospect  of  gains,  the  example  of  Prance  docs  not  apply.  No  encouragement 
teems  here  wanting  to  bring  capital  into  trade"* 

And  Mr.  Jones  Loyd, 

"The  abundance  of  capital  and  active  spirit  of  enterprise  and  commercial  emu- 
lation which  exist  in  England,  arc  found  to  be  practically  sufficient  to  secure  the 
prosecution  of  every  undertaking  of  reasonable  promise,  even  under  the  restraint 
which  the  present  state  of  the  law  is  supposed  to  place  upon  the  spirit  of  commer- 
cial adventure.  In  other  countries,  where  either  capital  is  less  abundant,  as  in  the 
United  States,  or  where  the  spirit  of  commercial  enterj>rise  is  either  more  feeble  or 
less  generally  prevalent,  as  in  Continental  countries  of  Europe,  the  case  may  be 
different"  f 

And  Mr.  Larpent — 

"  The  question  is,  how  far  a  limited  responsibility  may  be  admitted  into  English 
partnerships.  If  in  this  country  the  capitalist  were  indisposed  to  run  the  risk  of 
partnerships,  and  commerce  and  manufactures  were  in  consequence  cri}*pled  for  want 
of  capital,  then  it  might  be  desirable  perhaps,  by  lessening  the  risk,  to  encourage  such 
investment  of  capital ;  but  this  is  notoriously  contrary  to  the  fact :  no  ordinary 
trade  or  manufacture  is  left  unprosocutcd,  where  profit  is  possible,  for  want  of 
capital,  and  it  is  the  accumulation  of  profits  lwyond  these  ordinary  demands,  that 
raises  the  public  funds,  and  loads  the  capitalist  to  invest  in  companies  or  extended 
partnerships." 

Now,  in  Ireland  every  one  of  the  conditions  exists  which,  in  the  opinion 
of  these  gentlemen,  might  render  their  judgment  on  the  introduction  of  the 
law  of  partnership  a  very  different  one.  Here  capital  is  small,  scattered, 
languid,  and  timid;  here,  if  anywhere,  enterprise  requires  the  spur  rather 
than  the  rein;  and  so  true  is  this,  that  Mr.  Bellendcn  Ker,£  who,  after 
long  consideration,  seems  finally  adverse  to  the  adoption  of  the  comman- 
dite principle  in  England,  declares  that  it  is  "  quite  shocking  that  no  ono 
will  take  up  the  subject  as  regards  Ireland."  The  utility  and  expediency 
of  its  adoption  here  is,  then,  a  matter  upon  which  there  is  really  no  differ- 
ence of  opinion  whatsoever. 

The  Irish  Act  to  which  wo  referred  in  our  first  article,§  fully  recognises 
the  principle  of  commandite,  the  economic  reason  of  which  is  set  out 
clearly  and  forcibly  in  the  preamble : 

44  Whereas  the  increasing  the  stock  of  money  employed  in  trade  or  manufactures 
must  greatly  promote  the  commerce  and  prosperity  of  this  kingdom,  and  many 
persons  might  be  induced  to  subscribe  sums  of  money  to  men  well  qualified  for 
trade,  not  of  competent  fortune,  to  carry  it  on  largely,  if  they  were  allowed  to 
abide  by  the  profit  or  loss  of  trade  for  the  same,  and  were  not  to  be  deemed 
traders  on  that  account  or  subject  to  any  further  or  other  demands  than  the  sums 
subscribed." 

Recognizing  indeed  the  principle,  but  then,  in  the  true  spirit  of  legis- 

*  Appendix  to  Report  on  Joint  Stock  Companies,  Parliamentary  Papers  for 
for  the  year  IM4,  vol.  viL  p.  2G9. 
t  Ibid,  p.  273. 

X  In  our  former  article,  Mr.  Ker's  report  of  1 837  is  stated  as  decidedly  favour- 
able to  the  commandite  svstcm.  This  is  an  inaccuracy.  In  fact,  the  report  is  a 
very  able  summary  of  tiic  arguments  on  both  sides,  but  the  author  refrains  from 
expressing  any  opinion. 

§  21  &  22  Geo.  III.  c.  46. 
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lation  after  tbo  British  model,  so  much  afraid  of  letting  the  principle  have 
fair  play,  so  hampering  it  by  limitations  and  restrictions)  checks,  pre- 
cautions, complication  of  machinery  and  arrangement,  that  it  is  no  wonder 
indeed  that  it  has  not  worked. 

The  first  section  limits  the  partnerships  to  be  formed  under  it  to  wholesale 
trado  and  manufacture,  excluding  agricultural,  draining,  mining,  and  fishery 
companies,  and  in  fact  nearly  all  the  class  of  works  which  under  the 
commandite  system  have  been  so  lucratively  worked  in  Holland  and  Belgium ; 
and  again,  tho  last  section  excludes  banking  companies  and  all  companies 
for  retail  dealing,  the  fact  being  that  many  of  the  most  prosperous  and 
useful  commandite  companies  abroad  are  retail  concerns. 

Tho  second  and  third  sections  provide  that  the  subscribers  are  to  nomi- 
nate acting  partners  (equivalent  to  the  French  gerans)  in  whose  names, 
with  the  addition  of  "and  company,,,  the  business  is  to  be  carried  on,  and 
that  the  remaining  subscribers  whoso  names  should  not  be  mentioned  in 
the  firm,  should  be  called  anonymous  partners,  and  that  tho  partnership 
should  not  be  liable  to  their  debts,  or  they  to  the  debts  of  tho  partnership, 
further  than  is  after  provided. 

The  Act  then  goes  on  to  provide  that  each  anonymous  partner  should 
immediately  pay  one-fourth  of  the  sum  subscribed  by  him,  and  the  remain- 
ing three-fourths  within  a  twelvemonth  at  farthest,  on  pain  of  forfeiture  of 
the  sum  already  paid  for  the  benefit  of  the  partnership,  and  of  being  liable 
for  the  remaining  three-fourths  in  case  of  failure  of  the  concern. 

An  account  must  be  made  once  a  year  of  all  the  effects  and  debts  of  the 
co-partnership,  and  a  balance  struck  and  signed  by  the  acting  partner  and 
at  leas^t  two-thirds  of  the  anonymous  partners.  This  provision  is  an 
excellent  and  necessary  one,  but  the  clause  which  follows  is  one  which, 
it  seems  to  us,  must,  more  than  anything  else,  have  tended  to  render  the 
Act  nugatory.  It  enacts  that  after  such  settlement  of  accounts,  each 
partner  may  take  out  of  the  partnership  half  of  his  share  of  such  profits 
as  may  have  arisen,  the  other  half,  together  with  monies  forfeited  under 
the  preceding  provisions,  to  go  towards  the  increase  of  the  joint  stock 
until  the  expiration  of  the  partnership.  This  of  course  was  meant  for  the 
protection  of  creditors,  but  it  is  quite  idle  to  think  that  men  in  general  will 
invest  money  upon  the  terms  of  half  the  yearly  income  of  that  money 
being  locked  up  from  them  for  an  indefinite  period.  The  seventh  section, 
which  is  the  substantive  clause,  limiting  the  liability,  declares  that  each 
anonymous  partner  who  should  have  executed  tho  partnership  deed,  and 
paid  his  full  subscription,  and  who  should  not  have  infringed  the  provisions 
of  the  Act,  should  not  be  subject  to  the  bankrupt  laws,  nor  liable  to  the 
partnership  debts  for  more  than  his  subscription  and  the  profits  received 
thereon;  and  that  in  case  of  dissolution  of  the  partnership  before  tho  time 
of  payment  of  the  three-fourths,  he  should  bo  only  liable  for  such  three- 
fourths. 

The  liability  to  refund  profits  is  tho  very  point  which  we  mentioned 
as  haviug  been  so  ranch  mooted  under  the  French  law.  No  doubt,  it 
also  was  introduced  for  tho  sake  of  creditors,  but  we  must  own  wo  do 
not  think  that  it  is  a  provision  called  for  in  reason  or  justice.    Tho  true 
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way  to  consider  the  position  of  tbo  anonymous  or  commanditaire  partners 
is,  as  Mr.  Ludlow  has  very  well  put  it  in  his  evidence  before  Mr.  Slaney's 
committee  of  1851,  by  considering  him  not  so  much  in  the  light  of  a 
partner  according  to  our  ordinary  notions,  as  in  the  light  of  a  peculiar 
species  of  creditor.  lie  docs  not  carry  on,  or  aid  in  carrying  on  the 
business.  By  every  commandite  law  iu  the  world,  the  commandilaire  is  ex- 
cluded from  the  least  control,  interference,  or  voice  in  the  affairs  of  the 
partnership,  on  pain  of  losing  his  privilege.  The  most  ruinous  speculation 
may  be  embarked  in  under  his  eyes  without  his  having  the  power  of  putting 
out  a  finger  to  stop  it.  His  position  is  that  of  one  who  advances  money 
upon  the  terms  of  taking,  instead  of  fixed  interest,  a  lluctuatiug  dividend, 
running  chance  for  its  being  high  or  low,  or  none  at  all,  aud  also  running 
chance  for  his  principal.  The  creditors  have  the  advantage  of  having 
their  security  increased  by  the  amount  of  his  principal,  but  we  cannot  see 
that  there  is  any  justice  whatever  in  forcing  the  commanditaire^  in  addi- 
tion to  the  positive  loss  of  his  capital,  to  refund  what  had  formed  his  income 
in  bygone  years. 

The  Irish  Act  goes  on  to  make  the  shares  of  anonymous  partners  assign- 
able, if  the  deed  of  partnership  shall  so  provide,  but  not  otherwise,  unless  with 
the  consent  of  all  the  other  partners ;  and  even  after  such  transfer,  the 
original  partner,  unless  he  have  paid  the  whole  of  his  subscription,  shall 
remain  liable  for  it  until  the  partner  accepted  in  his  stead  shall  have  ful- 
filled his  engagement.  This  provision  is,  in  our  opinion,  perfectly  fair 
and  unobjectionable. 

The  clause  providing  for  registration  is  also  quite  just,  and  with  some 
few  changes  in  detail,  such  as  we  would  recommend  at  this  day.  Before 
the  time  fixed  for  the  commencement  of  the  partnership,  or  within  ten 
days  after,  the  partnership  deed,  or  a  memorial  thereof,  must  be  registered 
in  the  registry  office,  and  the  memorial  must  contain  the  date  of  the  deed, 
the  names  and  descriptions  of  the  parties,  distinguishing  which  of  them  are 
active  and  which  anonymous,  the  sums  agreed  to  be  paid  by  each,  the 
time  of  the  commencement  and  duration  of  the  partnership;  and  the  me- 
morial must  be  under  the  hand  and  seal  of  the  acting  partner  or  partners, 
attested  by  two  witnesses,  one  of  whom  must  have  witnessed  the  execution 
of  the  deed  by  all  the  parties,  and  the  payment  of  one-fourth  of  the 
subscribed  capital. 

The  changes  in  detail  as  to  registration,  which  wo  would  recommend,  are 
these:  iu  the  first  place,  a  copy  of  the  deed  should  be  required  to  be 
lodged  in  every  instance,  and  it  should  be  the  duty  of  a  public  officer  to 
enter  in  a  book  kept  for  the  purpose,  and  carefully  indexed,  an  analysis  of 
ever}*  such  deed,  setting  out  briefly  its  substantial  provisions,  with  all  the 
particulars  as  to  names,  qualities,  and  amount  of  sums  subscribed,  which 
are  required  by  the  Act.  And  there  should  be  an  office  in  every  county, 
iu  which  a  transcript  should  be  kept  of  such  analysts  of  the  deed  of  every 
partnership  under  the  Act,  having  a  place  of  business  within  the  county. 
Lastly,  every  publicity  should  bo  given  to  the  formation  of  such  partner- 
ships, by  rendering  necessary  the  publication  of  proper  newspaper  adver- 
tisements of  their  formation. 
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There  are,  then,  clauses  rendering  imperative  the  disclosure  of  any 
debts  existing  between  the  active  and  anonymous  partners  at  the  time  of 
the  formation  of  the  partnership,  on  pain  of  rendering  them  null  and  void, 
but  validating  all  subsequent  dealings  and  transactions  between  them; 
and  also  rendering  any  anonymous  partner  gnilty  of  fraud,  or  contravening 
the  provisions  of  the  Act,  liable  to  the  bankrupt  laws,  and  enforcing  regu- 
larity of  books  and  accounts  on  the  part  of  the  active  partners,  on  penalty 
of  certain  forfeitures. 

The  amendments  we  would  be  inclined  to  make,  in  order  to  render 
this  Act  an  efficient  and  practicable  one,  would  be  made  chiefly  with 
a  pair  of  scissors.  The  radical  fault  of  legislation  here  is  its  cumbrous- 
ness,  not  merely  in  language  but  in  substance — its  attempting  to  pro- 
vide too  much.  The  very  elements  of  scientific  legislation  appear  to  be 
unknown  to  our  legislators.  What  a  mass  of  Acts  appear  on  the  statute 
book,  in  which  it  would  appear  that  the  framer  was  industriously  striving 
to  foresee  every  mode  in  which  his  statute  could  be  abused  or  evaded,  and 
to  introduce  some  ingenious  provision  or  another  by  way  of  preventive. 
So  the  Act  becomes  an  incongruous,  unmanageable  machine,  the  use  of 
which  is  destroyed  by  over  anxiety  to  guard  against  the  abuse.  Now  this 
method  is  in  our  judgment  radically  wrong.  You  cannot — it  is  hopeless — 
you  cannot  foresee  every  mode  in  which  bad  men  may  pervert  your  bene- 
ficial legislation  to  an  evil  purpose.  But  what  you  can  do  is  this:  lay 
down  succinctly  and  intelligibly  the  provisions  intended  to  direct  and  assist 
the  honest  and  bond  jide  working  of  your  measure,  visit  all  perversion 
of  these  for  purposes  of  fraud  with  heavy  penalties;  and  as  to  what 
particular  things  shall  constitute  such  fraud,  do  not  attempt  to  specify  or 
define  them;  leave  that  to  the  judgment  of  twelve  intelligent  men  who  will 
understand  better  than  any  lawyer  what  is  the  bond  Jide  working  of  a 
system,  and  what  is  its  fraudulent  abuse.  What  an  example  the  French 
code  is  in  this  respect.  With  what  briefness,  clearness,  and  intelligibility 
everything  is  expressed,  and  how  admirably  it  is  found  to  work.  And 
this  arises  not  more  from  the  proverbial  genius  of  the  French  for  nettete  of 
thought  and  expression,  than  from  their  much  more  philosophical  and 
scientific  conception  of  the  province  of  legislation. 

We  would  then,  in  dealing  with  the  Irish  Act,  propose  simply  to 
repeal  all  the  restrictive  provisions  as  to  the  nature  of  the  business,  amount 
of  capital,  and  duration  of  the  partnership,  so  as  to  allow  a  commandite 
partnership  to  be  entered  into  in  any  business,  for  any  time,  and  with  any 
capital  tho  partners  thought  proper.  We  would  repeal  the  clause  requir- 
ing immediate  payment  of  one-fourth  of  the  subscribed  capita),  and  leave 
all  provisions  as  to  amount  or  time  of  payment,  to  be  settled  by  the  part- 
nership deed.  We  would  also  entirely  repeal  tho  clause  preventing 
the  anonymous  partners  from  drawing  more  than  half  their  profits;  and 
with  theso  omissions,  with  the  changes  as  to  registration  and  publication 
which  we  have  recommended,  and  a  provision  similar  to  that  in  the  French 
and  New  York  codes,  preventing  the  commanditaire  from  taking  any  part 
in  the  active  management  of  the  concern,  we  think  the  Irish  Act  would 
work  effectively  and  beneficially. 
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Art.  II. — On  Public  Libraries,  and  particularly  on  Hie  Means  of  Estab- 
lishing a  Public  Library  in  Dublin, 

It  is  scarcely  open  to  argument,  that  in  every  conntry  where  a  considerable 
number  of  the  inhabitants  know  how  to  read,  public  libraries  will  continue 
to  be  a  necessity  at  least  until  immense  improvements  in  printing,  and  a 
complete  revolution  in  the  publishing  trade,  shall  have  brought  the  more 
valuablo  productions  of  literature  and  science,  yearly  evolved  from  the 
press,  within  the  reach  of  the  poorer  and  working  classes  of  tho  commu- 
nity. It  may  be  confessed  that  in  this  country  the  necessity  becomes  more 
and  more  urgent,  where  so  very  large  a  proportion  of  the  whole  population 
have  now  for  so  many  years  had  the  advantage  at  least  of  learning  their 
letters  in  tolerable  schools,  and  whose  people  have  always  exhibited  so 
great  a  greed  for  learning,  and  for  learning  of  any  kind,  however  inap- 
propriate, which  they  may  find  accessible  to  them.  And  when  we  blame 
our  fellow-countrymen,  as  we  are  now  and  then  very  apt  to  do,  for  the 
want  of  so  many  of  the  habits,  ideas,  and  enjoyments  of  refined  civilization, 
(so  vividly  perceptible  on  returning  homo  from  France,  or  almost  any  other 
part  of  the  Continent),  lot  it  be  remembered  for  a  moment  that  we  are 
not  only  shut  out,  politically  as  well  as  physically,  from  the  direct  influ- 
ence of  Continental  ideas,  but  even  ignorant  of  the  practical  value  of  books, 
the  indirect  next  best  means  of  educated  progress.  There  is  little  solid 
education  among  any  class  we  arc  acquainted  with  in  Ireland,  and  among 
the  less  opulent,  and  of  course  among  artizaus  and  those  poorer  still, 
almost  none  whatever.  We  may  reasonably  attribute  much  at  least  of 
this  to  the  want  of  public  libraries  in  Ireland  worthy  of  the  name;  and  as 
this  subject,  although  one  of  universal  interest,  seems  to  occupy  no  part  of 
the  public  attention  at  the  present  moment,  we  have  thought  it  right, 
shortly  but  emphatically,  to  introduce  it  thus  early  for  consideration. 

We  shall  not  now  present  any  detailed  account  of  the  great  system  of 
public  libraries  enjoyed  by  the  people  of  France,  Belgium,  several  of  the 
German  States,  and  the  United  States  of  America,  nor  shall  we  describo 
the  details  of  arrangement,  or  record  the  statistics  of  the  many  noble  insti- 
tutions of  this  kind,  which  might  be  singled  out  for  example  in  each  of 
those  countries,  and  again  from  Swcdcu  in  the  north  to  Spain  in  the  south 
of  Europe.  Wo  shall  postpone  as  well  to  another  occasion  any  remarks 
upon  University  and  other  public  libraries  in  England  and  Scotland,  and 
upon  the  few  establishments  in  Ireland  1  tearing  the  same  name.  For  the 
present  our  only  object  is  to  show  that  much  may  be  done  in  every  city 
and  considerable  town  towards  supplying  the  want  we  have  alluded  to,  and 
that  without  incurring  any  very  c<  >nsidcrablc  expense,  and  without  necessi- 
tating any  very  great  support  from  subscriptions,  at  least  in  tho  first  in- 
stance. It  is  our  persuasion  that  energy  and  means  in  abundance  are 
nvailablo  for  tho  purpose,  and  that  *o  many  failures  as  we  know  to  have 
occurred  in  the  management  of  institutions  which  might  have  filled  the 
place  of  the  public  libraries  of  the  Continent,  have  arisen  only  from  the 
incapacity  or  carelessness  of  local  committees,  who  seem  to  be  generally 
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unacquainted  with  the*  wants  of  those  whoso  support  a  library  committee 
ought  mainly  to  seek,  and  regardless  of  most  of  the  necessary  conditions  of 
useful  and  successful  management.  Those  who  are  acquainted  with  Dublin 
will  readily  be  able  to  apply  these  remarks,  and  to  those  who  are  not,  the 
deficiencies  which  we  only  desire  to  correct  may  serve  as  examples  by  way 
of  warning  to  other  places. 

As  to  every  civilized  state  the  moral  and  intellectual  as  well  as  the 
physical  well-being  of  its  inhabitants  is  of  the  highest  importance,  and  that 
even  in  a  material  point  of  view;  so  in  every  civilized  state  the  education 
of  the  masses  of  the  people  has  deservedly  enjoyed  the  attention  of  the 
legislative  authorities,  and  in  most  countries  it  is  deemed  a  proper  expendi- 
ture of  even  a  large  share  of  the  general  taxation  to  support  some  geueral 
system  of  national  education.  Precisely  the  same  arguments  which  apply 
in  favour  of  the  application  of  large  sums  out  of  the  national  income  to 
national  education  of  the  primary  sort,  will  be  found  to  apply  with  equal 
force,  in  each  municipal  district,  in  favour  of  the  application  of  some  por- 
tion of  the  municipal  revenues  to  tho  establishment  and  support  of  good 
public  libraries,  which  are  to  so  great  an  extent  tho  schools  of  the  adole- 
scent and  adult  population  of  the  cities  and  greater  towns.  If  the  munici- 
palities were  alivo  to  their  real  duty,  and  tho  municipal  councils  or  govern- 
ing bodies  were  disposed  to  perform  their  real  duty  towards  those  whom 
they  govern — their  local  state  or  charge — no  such  city  or  town  would  be 
without  its  public  library,  established  and  supported  altogether  at  the 
expense  of  tho  district,  and  freely  open  as  of  right  to  every  person  residing 
within  it.  The  principles  here  indicated  havo  been  asserted  with  success 
even  in  the  English  Parliament,  and  were  in  substance  affirmed  by  Wyse's 
Act,  8  &  9  Vict  cap.  43,  and  their  execution  still  more  clearly  provided 
for  by  the  Act  13  &  14  Vict  cap.  lxv.  (14th  Aug.,  1850),  passed  in  sub- 
stitution for  that  statute.  Municipal  corporations  are  now  empowered  to 
found  and  support  such  institutions ;  but  in  Ireland  (we  believe)  no  muni- 
cipality has  as  yet  availed  itself  of  the  power.  Perhaps  the  idea  of  a 
complete  public  library  conveyed  the  impression  of  an  undertaking  too 
extensive  and  too  expensive  not  to  alarm  the  limited  municipal  mind ;  and 
if  corporations  cannot  be  persuaded  to  go  in  advance  of  their  constituents, 
and  lead  them  onward  in  the  way  of  civilization,  instead  of  so  generally 
standing  in  tho  way  of  it  as  they  do,  it  may  at  least  be  possible  to  push 
them  a  few  steps  in  the  right  direction,  trusting  to  the  influence  of  more 
extended  education  itself,  and  tho  thirst  it  inspires  for  more  and  still  morn, 
to  produce  eventually  civilized  local  administrations.  Let  us  in  few 
words  describe  a  middle  course,  at  least  as  an  offering  for  the  leisurely 
consideration  of  our  fellow-citizens. 

A  library  even  tolerably  complete,  supplied  not  only  with  the  standard 
literature  of  various  countries,  but  with  new  books  according  as  they 
appear,  would  no  doubt  require  a  very  largo  original  outlay,  and  very  con- 
siderable annual  sums  for  its  support;  but  something  very  far  short  of  this 
would  be  abundantly  sufficient  for  the  main  purposo  of  a  public  library  for 
the  mass  of  the  population.  It  is  well  known  that  the  geueral  or  public 
reading-rooms  attached  to  the  great  libraries  of  Paris  and  London  (the 
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Biblioth£qne  Nationale,  and  that  of  the  British  Museum),  are  supplied  only 
with  the  principal  books  of  reference,  and  standard  works  of  general  resort 
in  the  department  of  the  arts  and  sciences,  history  and  the  classics.  The 
visitor  who  requires  to  consult  publications  of  a  special  nature,  or  of  less  im- 
portance, obtains  the  work  demanded  from  the  attendants,  without  being  ad- 
mitted to  the  great  miscellaneous  library,  but  in  the  reading-room  he  can  refer 
to  the  classes  of  books  just  referred  to  without  making  any  special  applica- 
tion. These  consist  of  Dictionaries  and  Grammars  of  all  languages,  Cyclo- 
paedias, the  best  editions  of  the  Greek  and  Latin  Classics,  and  of  the  prin- 
cipal classic  authors  in  the  various  Modem  Languages,  the  general  treatises 
on  the  Arts  and  Sciences  (and  these  should  include  the  French,  which  are 
almost  invariably  the  best  written),  the  best  works  on  Ancient  and  Modern 
History,  the  best  Maps  and  Topographical  works,  the  principal  Travels 
and  Voyages,  the  chief  general  Law  books,  such  as  Codes,  Commentaries, 
&c-,  the  Public  Reports  and  Parliamentary  Documents,  and  the  Transac- 
tions of  the  learned  Societies  and  Academies  both  native  and  foreign. 
Such  a  collection,  with  the  addition  perhaps  of  some  few  other  volumes, 
and  especially  in  the  French  language,  the  knowledge  of  which  it  is  of  so 
much  importance  to  encourage,  would  comprise  the  greater  part  of  that 
which  the  general  public  (including  all  classes)  ought  to  have  access  to  as 
means  and  matter  of  indispensable  education;  aud  it  should  include  the 
principal  books  more  immediately  bearing  on  each  trade  and  occupation  of 
life,  in  which  the  working  man  might  fiud  materials  and  suggestions  for  bis 
his  practical  improvement  in  his  vocation.  The  lighter  works,  snch  as 
novels,  plays,  most  light  literature,  periodicals,  and  pamphlets,  as  well  as 
the  greater  portion  of  contemporary  publications,  the  reader  may  be  per- 
mitted to  seek  in  one  of  those  institutions  where  access  to  them  may  be 
secured  at  a  small  rate  of  subscription.  But  tho  advantages  of  the  more 
solid  library  above  described  ought  to  be  afforded  at  the  expense  of  the 
community  to  every  individual  within  its  pale;  and  such  a  library — col- 
lected somewhat  gradually,  prudently,  with  proper  judgment  in  the  selec- 
tion— would  not  require  any  considerable  initial  outlay  (a  very  good  be- 
ginning could  be  made  for  about  £2000)  and  could  be  kept  up  at  a  very 
trifling  expense. 

Under  the  act  last  referred  to,*  the  borough  may  erect  and  keep  up 

*  13  &  14  Vict,  c  G5,  §  1,  gives  power  to  the  mayor,  upon  the  request  of  the 
town-council  of  any  municipal  borough,  whose  |>opulation  exceeds  10,000,  to 
ascertain  whether  the  Act  shall  he  adopted  in  that  borough,  by  public  notices  and 
advertisements,  calling  on  the  burgesses  to  express  their  opinion  by  votes  for  or 
against  its  adoption.  §  2  provides  for  the  regulation  of  the  voting  by  persons 
entitled  to  vote.  §  enacts  that  only  those  whose  names  are  on  the  burjress  roll 
shall  be  so  entitled,  and  that  the  adoption  or  non-adoption  of  the  Act  shall  l>e 
determined  by  their  votes,  two- thirds  of  the  votes  given  being  required  for  its 
adoption;  in  case  the  Act  shall  be  adopted  by  the  borough,  the  town-council  is 
empowered  to  purchase  or  take  on  rent  "  any  lands  or  buildings  for  the  purpose  of 
forming  public  libraries  or  museums  of  art  and  science,  or  both,  and  to  erect,  alter, 
aud  extend  any  huildin  _s  f.»r  such  purpose,  and  to  maintain  and  keep  the  same  in  good 
repair;"  and  for  that  puqxise,  and  to  pay  the  principal  and  iuterest  of  any  monies 
borrowed  under  the  Act,  to  levy  with  and  as  part  of  the  borough  rate,  or  as  sepa- 
rate borough  rate,  the  necessary  sums,  provided  that  the  sums  so  levied  shall  not 
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the  necessary  buildings;  and  as  a  borough  rate  of  even  a  farthing  in  the 
pound  should  produce  about  £500  a-year  iu  Dublin,  the  construction  of  a 
suitable  building  (even  if  it  were  necessary  to  erect  one),  as  well  as  the 
maintenance  of  a  library  with  a  complete  staff  of  attendants,  may  bo 
secured  at  any  time  without  causing  even  a  perceptible  increase  in  the 
taxation  of  the  city.  It  remains  only  to  obtain  the  nucleus  of  a  collection 
of  books,  and  to  secure  its  progressive  development — the  act  not  giving 
any  power  to  expend  taxes  in  this  manner — and  that,  it  appears  to  us, 
may  be  also  accomplished  with  much  less  ditficulty  than  is  commonly 
imagined. 

Such  a  selection  of  books  as  that  before  described,  includiug,  as  it  does, 
only  those  which  must  be  considered  necessary  for  the  community,  omits 
almost  the  whole  range  of  attractive  light  literature,  the  essays,  travels, 
political,  historical,  and  scientific  works  of  the  day,  and  all  reviews, 
magazines,  and  literary  periodicals ;  in  fact,  all  that  class  of  publications 
generally  sought  after  from  month  to  month,  and  for  the  opportunity  of 
reading  which  most  people  are  very  willing  to  pay  something.  Nothing 
can  be  more  reasonable  than  to  make  this  section  of  a  well  selected  public 
library  pay  for  itself;  and  it  appears  to  us  that  it  might  be  cuabled  to  do 
even  more:  at  least  to  supply  the  few  necessary  additions  to  the  other 
or  free  department,  especially  where  the  latter  supports  a  staff  which  would 
be  quite  sufficient  for  both  branches. 

It  is  not  enough  to  afford  the  artizan,  occupied  as  he  is  throughout  all 
the  day,  the  opportunity  of  reading  in  a  public  library.  He  requires  for 
himself  and  for  his  family  something  more.  He  should  have  access  to  a 
good  Lending  Library,  from  which,  at  a  very  moderate  rate  of  subscrip- 
tion, ho  may  bring  to  his  own  home,  for  the  innocent  amusement  as  well 
as  the  instruction  of  his  wife,  his  sons,  and  his  daughters,  as  well  as  him- 
self, such  publications  as  will  enlarge  his  mind  and  theirs,  and  supply  at 
least  a  portion  of  the  education  of  which  the  middling  classes  are  so  gene- 
rally in  want.  The  literary  food  of  those  classes  is  unfortunately  at  pre- 
sent too  much  of  the  lowest  description,  and  the  libraries  of  the  Mechanics' 
Institutes  show  an  increasing  tendency  towards  what  is  worthless,  or 
worse,  iuundated  as  wo  are  with  cheap  publications,  generally  empty,  if 
not  absolutely  injurious.  And  yet  there  can  be  little  doubt  that  if  means 
or  opportunity  were  allowed  him,  the  artizan  would  often  gladly  seek  and 
diligently  make  use  of  books  of  a  really  high  order.  Wo  have  heard 
mentioucd  one  instance  of  tho  desire  of  knowledge  among  these  classes, 

in  any  one  year  exceed  one  halfpenny  in  the  ponnd  on  the  annual  valuo  of  pro- 
perty in  the  l>orough.  §  4  empowers  the  town-council,  and  onv  committee  ap- 
pointed by  them  (whether  mcmlnns  of  the  council  or  not),  to  purchase  and  provide 
fuel,  lighting,  fixtures,  and  furniture,  and  to  appoint  and  salary  attendants,  and  to 
make  rules.  §  5  gives  power  to  Ikutow,  with  consent  of  the  Treasury,  on  security 
of  rates  nndcr  the  Act.  §  G  vests  all  property  of  such  institutions  iu  the  town- 
council.  §  7  cmu'ts  that  admission  shall  he  free  of  all  charge.  §  H  ordains  that, 
in  case  of  vote  being  adverse  to  the  adoption  of  the  Act,  the  burgesses  shall  not  be 
called  on  to  decide  on  it  again  for  at  least  two  years.  §  I)  saves  museums  already 
undertaken.  §§  10  &  11  reserve  power  of  amendment,  and  entitle  the  Act  the 
"  Public  Libraries  Act,  1850." 
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remarkable  enough  to  bo  prcservod,  and  which  may  servo  as  an  illustra- 
tion of  the  necessity  of  attention  to  what  it  is  really  the  duty  of  the  muni- 
cipality to  provide  for  its  population.  A  poor  but  Intelligent  artizan  was 
employed  some  time  ago  to  do  some  work  in  the  shop  of  an  eminent  book- 
seller in  this  city.  During  an  idle  half  hour,  while  waiting  for  orders,  he 
chanced  on  Johnston's  "  Physical  Atlas,"  then  lately  published,  which  was 
lying  on  one  of  the  tables — a  work  now  well  known  as  one  of  extraordi- 
nary value,  and  whose  great  price  (ten  guineas)  of  course  put  it  totally 
beyond  the  reach  of  a  poor  carpenter.  But  so  diligently  did  ho  use  his 
time,  and  so  well  was  he  able  to  appreciate  the  importance  of  the  publica- 
tion, that  when  his  employer  returned,  he  had  already  resolved  to  make  an 
effort  at  least  to  compass  the  possession  of  it.  He  ascertained  its  price, 
and  after  making  his  calculations  in  his  own  mind,  ho  proposed  to  be  per- 
mitted to  pay  3s.  6d.  a  week  until  the  price  should  be  completed,  if  the 
bookseller  (who  knew  him  well)  would  lay  the  hook  aside  for  him  till  then. 
It  is  needless  to  add  that  that  gentleman  at  once  acceded  to  his  request, 
and  with  true  liberality  permitted  the  carpenter  to  take  home  his  treasure 
that  very  day. 

In  France  and  Belgium,  in  the  United  States,  in  almost  every  part 
of  Germany,  most  public  libraries  arc  also  wholly,  or  in  part,  lending 
libraries.  In  Denmark  even  the  University  Library  of  Copenhagen  (of 
150,000  volumes)  is  a  lending  library.  In  Sweden  the  same  principle  is 
recognised  as  the  leading  feature  of  such  an  institution.  In  England  and 
Scotland  it  is  creeping  also  into  recognition.  In  all  these  places  the 
general  experience  of  the  system  is  favonrablc  to  it,  and  every  where  it  is 
reported  that  no  loss,  or  a  loss  nearly  nominal,  is  the  result.  In  Dublin 
we  only  know  of  one  good  lending  library — that  of  tho  Dublin  Society — 
and  there  the  loans  arc  confined  necessarily  to  members  only.  In  Cork, 
tho  Cork  Library  (to  which  the  subscription  is  £1  a-year,  and  where  there 
arc  above  800  subscribers)  is  a  large  aud  flourishing  reading  and  lending 
library,  and  to  its  existence  upon  this  plan  is  deservedly  attributed  much 
of  tho  well  known  superiority  of  Cork  over  most  other  places  in  literary 
and  general  education. 

In  Dublin  then  we  ought  to  have  a  free  public  library,  consisting  of 
what  are  ordinarily  called  "  library  works,"  into  which  every  person  of 
good  character,  whatever  his  means  or  station,  should  have  free  admission 
to  read  both  by  day  and  in  the  evening.  We  should  also  have  a  public 
lending  library,  at  the  smallest  possible  rate  of  subscription.  This  depart- 
ment could  be  carried  on  well  at  an  expense  not  exceeding  £500  a-year 
over  and  above  tho  expenses  of  the  necessary  staff;  and  the  latter  expenses 
would  bo  reduced  to  nought  if  tho  lending  library  were  associated  with  a 
free  reading  library,  supported  at  the  public  expense  under  the  Public 
Libraries  Act.  Tho  subscription  therefore  might  very  well  bo  fixed  so 
low  as  ten  shillings  per  annum,  at  least  for  those  classes  to  whom  such  an 
establishment  would  be  of  tho  greatest  importance.  The  wealthier,  and 
those  who  would  subscribe  rather  for  amusement,  as  a  luxury,  than  for  a 
higher  motive,  might  be  charged  at  the  rate  of  £  1  a-year,  so  as  to  inter- 
fere as  little  as  possible  with  the  ordinary  circulating  libraries,  which  bc- 
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eidcs  by  their  conditions  as  well  as  their  contents  would  continue  largely 
to  supply  the  idle  classes  of  the  community.  It  would  be  matter  for 
arrangement  by  the  library  committee  under  what  circumstances  and  sub- 
ject to  what  restrictions  (as  deposit,  security,  greater  or  less  length  of 
time  for  each  loan,  &c.),  books  should  be  lent  out ;  and  there  is  abundant 
experience  upon  all  these  points.  Suffice  it  here  to  say,  that  all  the  details 
arc  not  only  practicable,  but  easily  so :  all  that  is  necessary  to  the  success 
of  such  a  library  would  be  found  to  bo  a  good  beginning,  supposing  that, 
in  a  population  of  350,000  of  all  classes,  about  1000  or  1200  supporters 
might  be  counted  on,  and  we  may  surely  assume  so  much.  A  good  be- 
ginning, howcYcr,  must  include  the  origiual  establishment  of  a  well-selected 
library  of  moderate  dimensions  in  both  departments.*  Much  would  of 
course  be  done  towards  this  by  donations  of  books  iu  the  first  instance. 
It  may  be  calculated — we  need  not  here  go  through  a  process  of  sup- 
positions— that,  in  addition  to  these  donations,  a  good  nucleus  of  works  in 
both  departments  might  be  secured  at  a  cost  not  exceeding  about  £3000 ; 
for  any  private  individual  could  form  an  admirable  library  in  the  course  of 
a  year  for  much  less  money.  This  sum  would  have  to  be  raised  then  in  the 
first  instance,  and  tho  interest  upon  it  would  not  be  much  less  that  £150 
a-ycar.  A  sinking  fund,  to  the  amount  of  at  least  £100  a-year,  should  bo 
set  apart  to  reduce  the  principal;  and  if  we  diminish  as  yet,  until  the  debt 
be  paid  off,  tho  amount  to  be  yearly  expended  in  books  to  £350,  we  shall 
have  an  income  of  £600  a-year  only  required  to  secure  to  Dublin  an  ade- 
quate nucleus  of  a  public  library,  whose  usefulness  and  value  would  yearly 
increase  in  rapid  progression,  and  of  whose  good  effects  upon  the  most 
valuable  portion  of  our  population  it  would  be  difficult  to  form  any  just 
estimate. 

We  shall  not  on  this  occasion  dilate  on  those  effects,  nor  on  the  various 
uses  which  might  be  made  of  such  an  institution,  and  which  we  are  con- 
vinced would  bo  made  of  it,  by  all  classes  of  our  working  fellow-citizens. 
Not  the  literary  man  alone,  but  the  humble  shopkeeper  and  the  hard- 
working artizan,  would  find  in  it  comfort  and  improvement,  and  his 
family  would  be  sure  to  bear  its  profitable  fruits  to  a  new  generation.  The 
library  is  as  necessary  in  our  times  as  the  school  or  the  college,  and  a 
public  library  in  Dublin  would  be  the  true  Industrial  Institute,  of  which 
our  working  population  is  in  need.    [See  Note,  next  page."] 

In  thus  addressing  ourselves  to  the  wants  of  Dublin,  we  have  not  been 
neglectful  of  those  of  other  cities,  nor  even  of  much  smaller  towns.  Any 
example  brings  homo  the  truth  to  the  mind  more  powerfully  than  a  volume 
of  general  essays.  Let  our  remarks  bo  applied  by  each  reader,  with  such 
evident  modifications  as  shall  occur  to  him,  to  tho  necessities  and  the 
capacity  of  his  own  locality.  Even  the  smallest  town  may  have  its 
little  library,  just  as  the  poorest  man  may  who  makes  anything  beyond 
what  his  absolute  wants  require.     And  how  very  much  may  not  each 

*  It  would  of  course  be  best  to  avail  ourselves  of  any  existing  collections  capa- 
ble of  famishing  a  nucleus,  and  there  are  some  such  in  Dublin.  There  is  even 
one  establishment  which,  with  ordinary  good  management,  might  effect  the  greater 
part  of  what  wc  require ;  but  we  have  thought  it  best  to  deal  with  the  subject  as  if 
the  undertaking  were  to  be  commenced  altogether  dt  novo. 
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educated  individual  add  to  his  knowledge  and  bis  taste  by  the  judicious 
expenditure  of  but  a  very  few  pounds  in  the  ycarl  It- should  be  our 
desire  to  extend  in  every  way  the  number  of  readers  of  wholesome  and 
valuable  works,  and  if  we  may  not  in  a  little  locality  open  a  thousand 
volumes  to  its  inhabitants,  we  may  perhaps  secure  at  least  five  hundred, 
and  if  not  five  hundred,  then  let  us  seek  to  establish  a  nucleus  of  one 
hundred,  be  they  but  really  the  cream  of  ten  times  the  number.  No  one  can 
can  guess  what  may  be  one  day  the  fruit  of  the  seed  sown  by  any  one  of  them. 

[Note. — During  the  last  two  months  there  lma  been  a  great  deal  of  discussion 
upon  the  proper  application  of  a  considerable  sum  of  money  most  worthily  sub- 
scribed to  mark  the  recognition  of  William  Daiigan  by  his  fellow-countrymen  by 
some  enduring  memorial,  and  the  committee  to  whom  those  subscriptions  were 
intrusted  have  resolved  to  devote  them  to  the  erection  (chielly)  of  a  suitable 
building  for  a  National  Gallery.  No  better  or  more  worthy  object  could  have 
been  chosen:  but  the  committee  appear  to  have  annexed  "to  it  the  idea  of  a 
Museum  of  Industry,  or  of  Art  applied  to  Industry  as  well.  This  idea  cannot  be 
made  to  harmonize  with  that  of  a  great  collection  of  works  of  high  Art,  and  for 
this,  as  well  as  for  another  reason,  it  will  have  in  the  end  to  Ik;  abandoned.  That 
other  reason  is  conclusive :  that  such  a  museum  already  exists  in  the  Government 
Establishment  in  St.  Stephen's  Green,  winch  is  secured  abundant  support  from  the 
general  resources  of  the  State.  If,  however,  in  constructing  a  noble  budding  for 
a  National  Gallery,  its  Hall  were  erected  over  another  story,  devoted  to  a  free 
Public  Library,  such  a  union  would  hurt  no  principle  of  taste,  and  the  greatest 
public  want  of  Dublin  would  l>e  supplied  to  those  very  classes  whom  it  is  Mr. 
Dargan's  honour  that  he  ever  so  sedulously  exerts  himself  to  elevate  and  improve. 
Little  would  be  thus  added  to  the  cost  of  the  whole  building,  and  £1000  of  the 
subscriptions  devoted  to  the  nucleus  of  a  library  collection  (that  above  described 
as  proper  for  a  free  library)  would  be  speedily  snpplied  by  the  many  additional 
subscriptions  so  useful  a  design  would  be  sure  to  attract  from  all  quarters.] 


Art.  III. — Notices  of  Books.  Museums,  Libraries,  and  Picture  Gal- 
leries, public  and  private;  their  Establishment,  Formation,  Arrange' 
ment,  and  Architectural  Construction,  to  which  is  appended  the 
"  Public  Libraries  Act,  1850,"  and  remarks,  &c;  with  Illustrations. 
By  John  W.  Papworth,  F.R.I.B.A.,  and  Wyatt  Papwobth. 
London,  Chapman  &  Hall,  1853. 

In  the  previous  article  allusion  has  been  made  to  tho  existing  facilities 
afforded  by  law  to  the  construction  of  Public  Museums,  Libraries,  and  Gal- 
leries of  Art,  and  the  general  scope  and  contents  of  tho  Act  of  1 850  have 
been  noted  (ante,  p.  42.)  The  volume  now  before  us  is  designed  by  the 
writers  to  be  a  practical  commentary  on  the  Act,  and  tho  Messrs.  Papworth, 
architects  of  experience,  (we  shall  not  stop  to  criticize  their  own  works  or 
seek  here  to  measure  their  particular  claims  to  professional  reputation), 
have  endeavoured  to  explain  tho  necessary  preliminaries  to  the  establish- 
ment of  the  public  collections  proposed  to  be  encouraged,  thinking  it  «•  a 
duty,  perhaps  a  profitable  duty,  to  lay  before  the  public  some  account  of 
the  matters  chiefly  necessary  for  consideration,  in  so  far  as  regards  the 
establishment,  formation,  security,  accommodation,  and  conduct  of  such 
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institutions."  Wo  shall  take  the  authors  at  their  word  when  they  de- 
scribe the  motives  which  suggested  the  publication,  but  we  must  add,  that 
their  promise  is  fairly  carried  out,  and  that  this  volume  does  contain  the 
suggestion  of  most  of  what  is  really  proper  for  consideration  on  the  part  of 
those  interested  (as  we  hope  all  our  readers  are)  in  the  establishment  of 
such  public  institutions  here  and  elsewhere.  The  style  of  the  work  is  a 
good  deal  stilted  and  pretentious;  the  writers  are  so  much  disposed  to  the 
dogmatism  of  didactic  teachers  who  have  mixed  but  little  with  the  world, 
that  here  and  there  we  cannot  repress  a  smile;  but  the  book  is  on  the 
whole  a  highly  suggestive  and  really  a  valuable  contribution  to  popular 
knowledge  on  the  subject  of  these  buildings,  and  it  certainly  contains 
enough  of  valuable  matter,  well  arranged  and  clearly  developed,  to  earn 
for  it  instant  recognition  by  all  committees  and  promoters  of  projected 
Museums,  Libraries,  Picture  Galleries,  and  Athenaeums  in  this  kingdom. 
When  we  remember  the  characteristic  ignorance  and  almost  invariable 
incompetence  of  most  such  committees,  we  cannot  help  thinking  that  (faute 
de  mieux  at  least,)  the  unimaginative  dogmatism  of  two  practical  men, 
who  are  evidently  very  much  in  earnest,  and  certainly  possessed  of  know- 
ledge by  no  means  generally  diffused  among  us,  must  be  productive  of 
excellent  results,  and  we  can  honestly  recommend  Messrs.  Papworth's  work 
to  the  immediate  and  attentive  consideration  of  all  those  who  arc  or  are 
likely  to  be  engaged  in  such  useful  undertakings  as  those  we  have  alluded  to. 

The  volume  opens  with  the  Act  of  Parliament,  to  which  praise  much  too 
unqualified  has  been  given,  for  it  is  a  cumbrous  substitution  for  Wyse's 
Act,  (which  it  repeals),  and  its  intention  is  marred,  as  in  most  English 
Acts  of  Parliament,  by  restrictive  forms  suggested  by  the  same  restless 
spirit  of  doctrinaire  over-legislation  which  has  made  English  law  in  gene- 
ral so  unwieldy  and  inefficient.  After  the  text  of  the  Act  we  have 
chapters  on  Libraries,  (their  site,  arrangement  of  books,  admission  of  the 
public,  accommodation,  and  preservation  of  the  collection,)— Picture  Gal- 
leries, (their  site,  sizes  of  pictures,  number  of  rooms,  arrangements, 
accommodation,  and  preservation),  and  Museums,  (treated  in  the  same 
manner).  In  these  chapters  are  arranged  a  great  number  of  suggestions, 
with  all  of  which  our  opinions  may  not,  it  is  true,  exactly  coincide, 
but  which  are  all  well  worthy  of  serious  consideration,  and  tho  discussion 
of  which  will  be  sure  to  lead  to  many  important  practical  advantages 
otherwise  likely  to  be  lost  sight  of.  Lastly,  (and  this  is  the  cream  of  the 
*  publication,)  wo  find  a  very  suggestive  sketch  of  the  elementary  architec- 
tural arrangements  necessary,  and  eveu  of  many  of  the  ornamental 
developments,  appropriate  to  each  class  of  institution;  and  this  portion 
of  the  work  is  illustrated  by  a  number  of  fine  plates,  among  which  we 
have  (besides  detailed  original  plans  for  provincial  Museums  and  Libraries) 
sections  and  plans  of  the  great  Library  of  Sainte  Genevieve,  at  Paris,  the 
Museum  of  Natural  History,  at  the  Jardin  des  Plantes,  (Paris,)  the  Picture 
Gallery  of  tho  Academy  of  Arts  at  Venice,  and  the  celebrated  PiNACoTriEK, 
at  Munich,  (generally  considered  the  most  successful  picture  gallery  in  the 
world,)  as  well  as  the  gallery  at  Clapham,  near  London,  designed  by  tho 
writers'  father,  the  late  Mr.  J.  B.  Papworth,  so  much  approved  by  Sir  C. 
Barry,  and  by  Sir  0.  Eastlake,  tho  President  of  the  English  Academy. 
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The  importance  of  a  judicious  architectural  design  for  a  gallery  of 
pictures  or  sculpture,  it  is  needless  to  say,  can  scarcely  be  overrated,  and 
the  ridiculous  failures  which  have  generally  attended  the  attempts  of 
English  architects  to  suit  such  buildings  to  the  objects  of  them,  (failures 
arising,  it  is  to  be  presumed,  from  the  general  ignorance  of  the  said  Eng- 
lish architects  upon  the  subject  of  what  is  and  is  not  a  good  apartment 
for  the  exhibition  of  works  of  art,)  ought  to  afford  a  caution  for  the 
future  to  thoughtless  committees  who  arc  so  apt  to  borrow  from  whatever 
is  '*  in  fashion"  in  a  neighbouring  country,  or  to  take  on  trust  the  capacity 
of  some  architect  who  has  acquired  a  reputation  among  people  at  least  as 
ignorant  as  the  said  committees  themselves.  We  do  not  know  what  may 
bo  the  powers  of  the  Messrs.  Papworth  in  working  out  what  they  describe, 
because  we  have  not  seen  any  of  their  handiwork,  (and  we  certainly  shall 
take  nothing  on  trust);  but  in  the  volume  before  us,  they  have  addressed 
themselves  with  much  clearness  and  force  to  the  investigation  in  detail  of 
the  elements  necessary  to  success,  and  as  they  have  avoided  the  display  of 
unintelligible  technicalities,  their  observations  will  be  found  extremely 
interesting  as  well  as  useful. 

On  the  whole,  we  are  glad  to  be  able  to  recommend  this  volume  to  those 
interested  in  this  important  subject,  and  we  hope  that  at  least  no  public 
society,  book  club,  or  mechanics'  institute,  will  neglect  to  provide  itself 
with  so  valuable  a  publication. 

We  have  not  space  to  make  such  extracts  as  we  should  wish,  but  the 
following  short  description  of  the  most  remarkable  modern  picture  gallery 
is  suggestive  as  well  as  interesting: — 

"  The  number  of  lineal  feet  of  wall  in  the  great  picture  galleries  is  as  follows : — 
Munich,  1,G00;  the  Louvre,  1,300;  Berlin,  1,116;  London,  670;  and  Dresden, 
which  as  much  exceeds  the  extent  of  Munich  or  Berlin,  as  these  do  that  of  London. 

"The  celebrated  architect,  the  Baron  Von  Klenze,  describes  the  Pinacothek  at 
Munich,  as  being  destined  to  receive  all  those  objects  of  Art  which  ore  not  in 
Relief,  such  as  Paintings,  Drawings,  Engravings,  Enamels,  pointed  Glass,  Mosaics, 
&c.  The  first  floor  contains  the  pictures,  the  ground  floor  receives  the  other 
works.  The  paintings  are  grouped  according  to  sehools,  (perhaps  more  perfectly 
effected  than  at  Berlin,)  and  a  corridor  runs  the  whole  length  [420  feet]  of  the 
building,  which  communicates  with  each  separate  room,  so  as  to  arrive  at  any 
particular  school  without  going  through  another.  The  large  pictures  arc  in  very 
large  rooms  lighted  from  above ;  the  smaller  ones  ore  placed  in  lesser  rooms,  with 
a  side  light  from  the  north.  The  principal  rooms  for  pictures  arc  42  feet  wide, 
31  feet  6  inches  to  the  top  of  the  cornice,  and  62  feet  high  to  the  opening  of  tho 
lantern.  The  leading  features  of  this  gallery  are  the  staircase,  entrance  saloon, 
and  a  room  devoted  to  the  exhibition  of  new  acquisitions.  [The  good  effect  of  this 
apartment  in  receiving  a  crowd,  which  only  goes  to  satisfy  a  momentary  curiosity, 
is  obvious].  There  are  also  a  curator's  room,  and  his  backstairs,  and  reception 
room,  or  perhaps  (also)  copying  room.  The  ancient  Flemish  school  has  one  large 
and  three  small  rooms,  [oft*  it].  The  ancient  German  has  one  large  and  four 
small  rooms,  [off  it].  The  more  recent  Flemish  school  has  three  large  and  ten 
small  rooms.  There  arc  one  large  and  three  small  rooms  for  the  French  and 
Spanish  schools ;  and  three  large  rooms,  one  of  which  is  93  feet  long,  with  three 
small  rooms,  for  the  Italian  pictures.  Then,  there  are  subordinate  rooms  for  the 
purposes  of  the  gallery.  The  ground  floor  is  devoted  to  a  gallery  for  engravings, 
and  another  for  original  drawings ;  there  arc  also  spaces  for  terra  cotta  vases  and 
mosaics ;  and  the  other  rooms  contain  glass,  porcelain,  enamels,  &c.    *    *    *  " 
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Art.  I. — Banking.    Banking  in  Ireland.    No.  L 

As  we  entertain  some  views  on  banking  not  qnite  in  accordance  with 
certain  popular  theories  on  the  subject,  before  entering  upon  a  review  of 
the  condition  of  Ireland  in  connexion  with  its  banking  institutions,  we  con- 
sider it  important  to  lay  down  sonic  general  principles,  iu  relation  to  which 
we  regard  all  banks  and  banking  operations  here  and  elsewhere.  We 
maintain — 

First, — The  establishment  of  a  bank  is  not  a  creation  of  capital,  but  an 
application  of  it. 

Second, — The  power  of  a  bank's  operations  is  not  a  new  force,  but  the  re- 
sult of  powers  otherwise  existent,  but  probably  waste  in  whole  or  in  part. 
Third, — The  maximum  power  of  a  bank  is  the  snm  of  its  capital,  at  d 
the  sum  of  the  surplus  pecuniary  capital  of  its  customers,  lodged  iu 
the  bank,  either  as  deposit,  or  afforded  it  by  the  process  of  accepting 
the  notes  of  the  bank  iu  lieu  of  actual  money. 
We  do  not  assume  that  these  propositions  are  likely  to  be  called  in 
question  by  those  who  really  examine  the  principles  therein  laid  down,  and 
•which  we  havo  endeavoured  to  lay  before  our  readers  in  their  least  con- 
troversial forms. 

That  certain  subsequent  operations  of  a  bank  come  to  resemble  the 
actual  creation  of  capital  so  closely  as  to  deceive  ordiuary  observers,  we 
readily  admit,  but  still  it  is  only  a  resemblance,  as  the  following  example 
will  illustrate: — 

A.B.  wants  £100.  We  may  suppose  A.B.  a  gentleman  of  large  income, 
but  suddenly  requiring  £  1 00,  or  thereabouts,  to  expeud  in  anticipation  of 
his  rents.  He  enters  the  office  of  his  nearest  banker;  he  passes  his  bill 
for  £100;  he  receives  £99  in  lien  thereof,  the  same  being  placed  to  his 
credit  by  the  banker,  or  hauded  him  in  the  banker's  notes.  All  this  time  the 
banker  has  in  reality  parted  with  nothing,  except,  perhaps,  a  few  notes  of 
no  intrinsic  value,  yet  he  has  deducted  £  1  from  the  amount  of  the  custo- 
mer's bill  for  his  discount.  The  casual  observer  asks,  What  is  this  but  a 
creation  of  money?  The  bauker  gets  £1  for  the  circulation  of  a  few  in- 
trinsically valueless  pieces  of  paper.  Granted  the  banker  has  got  what  will 
be  ultimately  equivalent  to  him  to  £  1 00,  and  he  has  parted  with  his  notes 
for  £99  only;  but  in  all  this,  as  the  customer  leaves  the  counter  with  the 
notes  in  his  pocket,  there  is  no  creation  of  capital,  the  case  merely  stands 
thus — the  customer  owes  the  bauker  £100,  payable  in  two  months,  and 
the  banker  owes  the  customer  £99,  payable  on  demand;  the  banker  may 
be  looked  upon  as  £1  richer  than  he  was  ten  minutes  before,  but  the 
customer  is  £  1  poorer  on  that  view  of  the  question ;  so  still  there  is  no 
creation  of  capital. 
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If  we  advance  a  stage  further,  and  assume  that  the  customer  bays  a 
horse  for  £50  and  wine  for  £49,  with  the  bankers  intrinsically  valueless 
notes.    Is  not  this  a  creation  of  capital  from  nothing?  Most  assuredly  not. 
The  man  who  has  parted  with  his  horse  has  merely  changed  places  with 
the  buver;  he  becomes  creditor  to  the  banker  for  £50,  on  his  notes  which 
he  has  taken,  and  the  same  is  the  case  with  the  wine  merchant.    Let  ns 
proceed  another  stage:  granted  tho  horse  seller  continues  creditor  to  the 
banker  for  some  time  longer;  but  the  wine  merchant,  what  is  his  course  of 
business?  he  deals  in  an  article  imported  from  abroad,  he  has  to  pay  £40 
for  this  wine  himself  in  Cadiz,  and  he  enters  his  banker's  office  (the  same 
hanker,  if  you  please),  and  he  directs  him  to  pay  Garvcy  &  Co.,  of  Cadiz, 
£40  for  the  wine  in  question.  They  do  not  take  our  bankers'  notes  in  Cadiz, 
so  by  one  or  other  process  he  must  send  some  forty  sovereigns  to  Messrs. 
Garvcy;  and  what  probably  occurs  is,  that  before  the  customer's  bill  has 
become  due,  which  is  to  replace  tho  £99  advanced  by  the  banker,  the 
banker  has  in  some  shape  or  way  paid  gold  for  tho  entire  £99 ;  but  even 
if  he  has  not,  the  case  is  not  altered  so  as  to  effect  our  proposition,  for  he 
remains  debtor  for  £99,  and  the  holders  of  his  notes  are  so  far  capitalists, 
who  trust  the  banker  to  owe  them  so  much;  and  the  extent  to  which  they 
can  trust  him  in  this  way  will  depend  on  the  extent  of  tfteir  pecuniary 
capital     Therefore,  to  return  to  our  third  proposition,  the  maximum 
power  of  a  bank,  that  is  to  say,  its  greatest  jwwer  of  making  advances, 
will  bo  the  sum  of  the  banker's  own  capital,  and  the  sum  of  the  surplus 
pecuniary  means  of  his  customers,  directly  lodged  with  him,  or  indirectly 
afforded  him  by  holding  his  notes  in  place  of  demanding  their  payment  in 
actual  money ;  in  this  sense  it  is  to  be  observed,  that  every  one  holding  his 
notes  is  termed  a  customer. 

We  have  premised  all  this,  because  we  desire  that  our  readers  should 
not  believe  that  we  mean  to  hold  up  any  special  system  of  banking  as  the 
source  of  wealth. 

According  to  the  habits  of  the  people  amongst  whom  banks  are  estab- 
lished, they  may  become  either  a  help  to  iudustry  or  a  facility  to  impro- 
vidence ;  of  themselves  they  will  create  nothing,  but  they  can  act  as  the 
vehicles  whereby  the  existing  surplus  capital  of  certain  members  of  society 
may  be  temporarily  conveyed  to  the  hands  of  the  iudustrions,  who  by  labour 
will  augment  the  wealth  of  society;  or  to  the  hands  of  the  prodigal,  who 
will  scatter  what  labour  has  already  created. 

Let  us  instance  a  case  of  the  augmentation  of  the  wealth  of  society  by 
the  hands  of  industry,  and  through  the  intervention  of  the  banking  system. 
The  illustration  will  not  be  the  more  defective  because  we  descend  for  it  to 
an  humble  class. 

By  the  side  of  "  the  Galties"  a  peasant  farmer  has  a  small  holding,  just 
enabling  him  to  pay  his  rent  and  to  live.  There  arc  stronger  men,  and 
perhaps  weaker  men,  in  the  banking  sense,  living  adjacent.  It  is  his  lot 
to  bear  a  good  character,  to  hold  an  improvable  piece  of  land,  to  have  a 
hardy  frame,  and  three  or  four  stout  children ;  he  applies  to  a  neighbour 
or  two  of  known  substance,  and  he  tells  them  that  if  he  were  now  placed  in 
tho  actual  possession  of  £20,  he  sees  his  way  to  double  it  within  a  very 
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short  time;  his  friends  believe  him,  join  him,  and  £20  is  raised  at  costs  of 
a  few  shillings  and  stamp  duty.  Before  night  he  has  bought  two  store 
pigs,  some  wool  for  his  daughters  to  spin,  a  calf,  some  seeds  of  crops  which 
he  has  seen  to  succeed  on  a  neighbour's  farm  j  but  not  one  shilling  of  the 
money  raised  has  gone  into  consumption,  or  has  as  yet  enabled  him  to  eat  a 
better  dinner  than  if  his  good  neighbours  had  never  helped  him  to  raise 
the  money. 

Next,  the  wheel  is  busy;  the  offal  of  the  humble  homestead  is  econo- 
mised, that  the  store  pigs  may  become  fat  pigs;  there  is  food  enough  for 
the  second  calf— he  had  one  before;  the  sons,  grateful  for  their  neighbours' 
kindly  treatment  of  their  father,  put  in  the  new  oats  and  some  mangold 
wnrzel,  and,  full  of  hope,  set  to  work  at  their  little  farm ;  and  they  succeed 
— the  £20  has  grown  into  £30  or  £40  before  the  harvest  is  well  over; 
the  banker  is  paid,  the  rent  is  paid,  and  there  is  £10  to  £15  in  hand- 
beyond  any  sum  known  for  many  a  year  in  that  house. 

Next  spring  there  b  an  expansion  of  their  minds  and  of  their  efforts: 
they  may  again  require  £20  or  £30,  for  their  operations  are  increasing, 
and  a  bit  of  waste  land  has  been  drained  by  the  boys ;  but  they  are  better 
marks  than  before,  and  the  ever-kindly  neighbours  will  join  them  again— 
and  they  will  avail  themselves  of  the  aid  with  better  knowledge  and  in- 
creased energy — what  need  of  detail?  This  honest  peasant  farmer  is  the 
type  of  what  we  desire  to  illustrate,  whether  you  expand  the  idea  to  that 
of  the  extensive  grazier,  or,  entering  the  towns,  select  the  trader  to  exem- 
plify the  principle. 

We  shall  now  educe  a  short  general  rule,  applicable  to  all  banking  advances: 

In  order  that  a  banker's  advance  should  bo  beneficial  to  society  (for 
instance,  such  as  the  State  should  encourage),  it  should  be  made  to  enable 
the  party  accommodated  to  carry  out  some  fruitful  industry. 

And  deduceable  from  the  foregoing,  it  will  be  found  that,  in  the  same  ratio 
as  the  advances  of  bankers  in  the  aggregate  follow  or  depart  from  this  rule, 
so  will  the  sum  of  their  powers  to  advance  be  increased  or  diminished. 

Thus,  a  banker  who,  locating  himself  in  a  certain  district,  follows  the 
rule,  will  enrich  the  district,  and  increase  the  pecuniary  funds  of  persons 
lodging  their  money  with  him,  and  so  his  powers  to  increase  his  advances 
expand. 

Bankers  call  advances  with  the  industrial  basis  legitimate  advances. 

We  trust  it  will  be  obvious  to  our  readers  that,  apart  from  the  question 
of  the  safety  of  an  advance,  which  is  the  primary  consideration  with  the 
banker,  society  (the  State)  has  a  direct  interest  that  his  advances  should 
be  of  a  legitimate  character. 

Let  us  have  an  instance  of  an  advance  not  based  on  any  industrial  appli- 
cation of  the  funds  raised. 

An  annuitant  of  £100  a  year  has,  from  his  own  recklessness  or  spend- 
thrift habits,  or  from  an  over-easy  nature,  got  himself  in  debt  £50,  and 
left  himself  without  cash  in  hand ;  in  this  state  of  his  affairs,  he  obtains 
the  security  of  a  solvent  friend,  and  raises  £100  from  a  banker.  His 
other  debts  are  forthwith  paid,  and  he  has  £50  cash.  What  application 
does  he  make  of  the  money  on  hand?    He  has  no  use  for  money  but  to 
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spend  it.  He  has  no  land  to  cultivate,  no  store  cattle  to  feed  fat,  no  wool 
to  spin.  He  spends  the  money,  and  when  the  bill  which  he  has  passed 
to  the  banker  falls  due,  it  has  probably  to  be  taken  up  by  bis  solvent 
friend. 

Let  ns  then,  for  example,  see  how  society  stands,  what  addition  or 
diminution  of  capital  the  operations  we  have  described  have  produced. 
This  is  the  result:  the  banker's  capital  or  profit  is  increased,  £1  10a  we 
shall  say,  by  the  transaction,  the  debt  being  paid;  but  the  total  of  the 
capital  of  the  annuitant  borrower  and  his  solvent  friend  are  diminished 
by  £50,  or  precisely  the  amount  of  his  excessive  expenditure  consequent 
on  the  facility  with  which  he  obtained  accommodation.  Some  portion  of 
the  £50  thus  consumed,  however,  it  may  be  alleged,  still  remains  in 
society,  being  the  profits  of  tradespeople  with  whom  the  spendthrift  aunui- 
tant  has  dealt.  This  is,  doubtless,  theoretically  true ;  but  the  amount  thus 
saved  to  society  is  comparatively  small,  as  these  profits  are  scarcely  more 
than  sufficient  to  maintain  the  traders  engaged  in  purveying  to  the  spend- 
thrift annuitant. 

For  instance,  suppose  the  trader  who  has  supplied  him  50  barrels  of 
oats  for  his  horse  has  made  50*.  profit  thereon,  this  is  a  very  small  sum  in 
comparison  to  the  value  of  the  50  barrels  of  oats  which  have  been  con- 
sumed in  the  support  of  an  unprofitable  horse,  maiutained  on  borrowed 
money. 

Having  thus  laid  down,  although  in  a  rudimentary  and  homely  way,  the 
principles  which  we  conceive  constitute  the  vitality  of  the  Banking  System, 
as  bearing  on  the  industrial  employment  of  capital :  we  must  reserve  for 
another  article  a  review  of  certain  laws — Acts  of  Parliament — affecting 
banking  in  this  country,  some  of  which  need  amendment;  but  in  the 
meantime,  we  by  no  means  desire  to  convey  that,  according  to  the  present 
conditions  of  trade  and  agriculture,  in  proportion  to  the  present  demauds  of 
skilled  enterpiise,  that  there  is  any  actual  deficiency  of  banking  capital  in 
Ireland.  Nay,  further,  we  feel  quite  assured  there  is  a  redundancy  of 
money  means  applicable  to  the  development  of  all  projects  properly  sustain- 
able  by  banking  institutions.  What  is  most  needed  is  the  combination  of 
those  qualities  of  skill  and  thrift,  which,  not  in  the  banks,  bnt  in  the  cus- 
tomers, constitute  the  essential  difference  between  banking  in  Scotland  and 
in  Ireland. 

The  joint-stock  banks  of  Ireland  possess  a  paid-up  capital  to  the  amount/ 
of  £5,000,000;  a  statutable  power  to  circulate  their  promissory  notes,  pay- 
able to  bearer  on  demand,  of  above  £6,000,000;  a  further  amount  of  capital 
which  may  be  called  up,  if  the  circumstances  of  the  banks  render  it  projH- 
able  to  extend  their  operations,  of  £5,000,000 ;  and  deposits  to  the  pro- 
bable amount  of  £  1 0,000,000  to  £  1 2,000,000.  We  are  of  opinion  then, 
that  with  some  slight  modifications  in  the  law,  without  any  infraction  of 
the  principles  of  Sir  Robert  Peers  Banking  Bill  (the  8  &  9  Vict.,  cap.  37), 
for  some  time,  the  existing  banking  means  of  this  country  will  be  found 
quite  equal  to  the  legitimate  expansion  of  her  fruitful  operations. 

We  cannot  close  this  article  without  expressing  our  mil  appreciation  of 
the  recent  proposition  of  the  Chancellor  of  the  Exchequer,  to  effect,  by  an 
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alteration  of  the  law,  an  adjustment  of  the  scale  of  stamp  duties  on  bills  of 
exchange  and  promissory  notes,  so  as  to  relieve  the  negotiators  of  small 
bills  from  the  present  severe  and  unequal  pressure  of  the  stamp  tax.  We 
have  little  doubt  that,  even  as  a  direct  fiscal  measure,  Mr.  Gladstone's  new 
scale  of  duties  will  prove  abundantly  successful.  It  will  not  be  out  of 
place,  however,  that  we  should  call  attention  to  an  anomaly  in  the  stamp 
duties,  also  deserving  of  immediate  legislation,  which  fortunately  requires 
but  small  space  to  specify. 

We  refer  the  reader  to  Sir  Robert  Peel's  Irish  Banking  Act,  the  8th  & 
9th  Vict.,  cap.  37,  sec.  14,  which  enacts — "That  from  and  after  the  6th 
day  of  December,  1845,  it  shall  not  be  lawful  for  any  banker  in  Ireland  to 
have  in  circulation,  upon  the  average  of  a  period  of  four  weeks,  to  be  ascer- 
tained as  hereinafter  mentioned,  a  greater  amount  of  notes  than  the  amount 
composed  of  the  sums  certified  by  the  Commissioners  of  Stamps  and  Taxes 
as  aforesaid ;  and  the  monthly  average  amount  of  gold  aud  silver  coin  held 
by  the  banker  during  the  same  period  of  four  weeks,  to  be  ascertained  in 
manner  hereinafter  mentioned." 

We  do  not  object  to  one  letter  in  the  section  of  the  Act  just  quoted. 
We  should  say,  let  it  stand  by  all  means;  but  we  contend  that  there 
should  have  been  added  thereto  some  provision  to  the  following  effect: — 

Provided,  however*  that  in  the  payment  of  composition  in  lieu  of  stamp 
duty  on  the  amount  of  notes  in  circulation,  by  bankers  issuing  notes  qfiir 
the  passing  of  this  Act,  no  banker  shall  be  liable  to  pay  composition  duty 
on  a  greater  circulation  Hian  the  amount  to  be  certified  as  aforesaid  by  the 
Commissioners;  that  is,  the  banker  shall  not  have  to  pay  a  composition  duty 
on  the  amount  of  notes  issued  against  gold  to  be  held  at  the  depots  as  pro- 
vided for  in  case  of  the  banker  exceeding  the  certified  circulation. 

We  should  extend  our  observations  beyond  our  present  limits  by  adduc- 
ing arguments  to  prove  the  propriety  of  introducing  now  a  special  enact- 
ment on  this  head.  We  believe,  however,  that,  to  a  financier  of  Mr. 
Gladstone's  acute  reasoning  powers,  little  is  necessary  to  be  done  beyond 
drawing  his  attention  to  the  fact,  that  the  circulation  of  this  country  on 
the  metallic  basis  is  obstructed  by  a  law  which  taxes  the  banker  7s.  per 
cent,  per  annum,  fur  the  circulation  of  notes  vtsued  against  an  equivalent 
amount  of  specie  held  at  the  depots  prescribed  by  the  8  &  9  Vict,  cap.  57* 

We  shall  just  add  one  or  two  further  observations.  The  law  at  preseut 
renders  it  imperative  on  bankers  issuing  notes  in  Ireland  to  make  them 
payable  at  the  place  of  issue.  This  should  cease  to  be  the  law  in  respect 
to  notes  issued  against  gold  held  at  depots.  Such  notes  should  be  issuable 
anywhere  within  the  realm,  if  payable  at  the  depot,  otherwise  a  banker, 
quoad  the  particular  excess,  will  in  all  probability  have  to  issue  his  notes 
payable  in  a  different  place  from  that  at  which  he  has  to  deposit  the  specie 
against  which  such  notes  are  circulated. 

Particularly  at  a  political  juncture  such  as  the  present,  with  war  im- 
pending, it  is  vastly  for  the  interests  of  the  State  that  its  surplus  capital 
should  be  retained,  and  wrought  iuto  the  internal  industry  of  the  country ; 
but  we  could  easily  prove  that,  maintaining  a  composition  duty  or  tax 
upon  the  notes  which  a  banker  circulates  on  the  metallic  basis,  and  the 
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rendering  it  compulsory  on  him  to  make  his  notes  payable  where  issued, 
whilst  be  has  to  keep  pound  for  pound  in  specie  against  these  notes  at 
another  place,  is  to  afford  capital  a  direct  premium  in  favour  of  its 
exportation, 


Art.  II.— On  the  Management  of  Public  Galleries  of  Painting  and 

Sculpture. 

The  Proceedings  of  tho  English  Parliament  for  the  past  year,  among 
the  annual  accumulations  of  «•  Blue  Hook  "  literature,  in  which  the  Collective 
Wisdom  tracks  its  slow  course  along,  include,  at  least,  one  volume  npou  a 
subject  of  general  interest,  from  out  whose  enormous  mass  some  items  of 
information  may  be  gleaned,  and  some  lessons  may  be  extracted.  We 
mean  the  Report  of  the  Select  Committee  of  the  House  of  Commons  upon 
tho  management  of  the  English  National  Gallery,  and  generally  upon  the 
best  mode  of  preserving,  augmenting,  and  exhibiting  to  the  public  the 
public  collections  of  antiquities  and  fine  arts — extending,  with  its  appendices, 
to  1,015  pages,  blue  book  folio.   Having  conscientiously  perused  the  entire 
volume,  it  appears  to  us  sufficiently  noticeable  at  the  present  moment  to 
claim  some  reference  here,  because  wo  are,  at  last,  likely  to  form  the 
nucleus  in  Ireland  also  of  a  National  Gallery,  and  the  facts  elicited  by  this 
Committee,  and  now  recorded  in  this  huge  tome,  should  be  atteuded  to  from 
tho  very  commencement  of  such  an  undertaking.    Indeed  so  startling  are 
they,  that  wherever  works  of  art  exist  and  are  valued,  either  in  private  or 
public  collections,  either  in  large  numbers  or  in  small,  it  wonld  be  well  to 
secure  a  copy  of  this  report,  and  the  evidence  attached  to  it,  so  as  to  make 
its  contents  as  accessible  and  as  widely  known  as  possible.     The  volume 
costs  but  1 2s.  6d.  ( 1 5s.  by  post),  aud  has  an  extensive  and  very  complete 
Alphabetical  Index  to  the  entire  of  it,  including  the  Evidence  and  the 
various  Appendices. 

Tho  report  is  weak  and  inconclusive.  The  Select  Committee  appear  to 
havo  desired  to  express  no  opiuion  at  all,  or,  at  least,  to  express  as  little 
as  possible,  and  they  have  certainly  passed  over  very  lightly  an  amount  of 
incompetence,  carelessness,  and  utter  want  of  business  habits  on  the  part 
of  the  managing  trustees  of  the  English  National  Gallery,  ever  since  its 
first  formation,  the  extent  of  which  they  could  not  help  reporting,  and  which 
will  surely  bo  felt  as  one  of  the  most  astounding  examples  of  the  way  things 
are  managed  in  a  country  whose  chief  boast  is  of  her  business-like  regu- 
larity that  laughing  Europe  has  been  favoured  with  for  a  considerable 
time. 

The  National  Gallery  of  England  owed  its  commencement  to  the  parlia- 
mentary purchase  of  Mr.  Angcrsteiu's  collection,  in  London,  about  thirty 
years  ago.  On  tho  2nd  July,  1824,  a  Committco  of  gentlemen,  afterwards 
known  as  Trustees,  was  appointed  by  the  then  Prime  Minister,  to  manage 
the  gallery  for  the  Treasury,  and  it  has  been  "managed"  ever  siuce  by 
that  conunittce,  vacancies  on  it  by  death  being  filled  up  by  tho  Govero- 
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ment  for  the  time  being,  and  additional  members  appointed  now  and  then 
by  the  same  authority.  The  present  Committee  consists  of  the  First  Lord 
of  the  Treasury  and  the  Chancellor  of  the  Exchequer,  ex  officio,  and  four- 
teen other  members.  The  President  of  the  English  Royal  Academy  has 
always  been  one,  and  tho  Committee  includes,  and  has  included,  not  only 
some  of  the  chief  collectors  in  England,  (as:  the  late  Sir  G.  Beaumont, 
Lord  Lansdowne,  the  Duke  of  Sutherland,  Lord  Ellesmere,  &c,)  but  also 
ministers,  ex-ministers,  and  men  of  44  practical  experience  "  and  44  business- 
like habits"  enough  (such  as  the  late  Sir  R.  Peel,  the  late  Earl  Grey,  Lord 
Monteagle,  Lord  Ashburton,  Sir  James  Graham,  Lord  Overstoue,  and  Mr. 
Thomas  Baring), — a  committee,  in  short,  of  ablo  artists,  able  ministers,  able 
practical  men,  and  several  of  the  chief  collectors  in  England,  whose  private 
galleries  of  art  are  among  the  finest  in  Europe.  To  such  a  committee  of 
trustees  was  committed,  aud  such  a  committee  conscientiously  undertook, 
the  management  of  on  English  "  National "  collection,  and  (under  the 
orders  of  the  Treasury,  which,  of  course,  obtained  the  necessary  funds  by 
Parliamentary  votes)  the  selection  and  negotiation  of  purchases.  And  so 
admirably  was  tho  44  National  trust "  managed  by  such  a  respectable  board, 
that  it  took  the  Select  Committeo  several  days  of  questioning  applied  to 
keepers,  cleaners,  officers  employed  by  the  trustees,  and  the  trustees  them- 
selves, to  ascertain  the  mode  in  which  their  business  was  conducted,  or 
rather  to  ascertain  ( what  surely  no  one  could  have  guessed  a  priori)  that  \ 
it  was  not  done  at  all. 

The  present  keeper,  Mr.  Uwins,  (an  44  Academician"  too, — save  the 
mark!),  alluded  to  tho  "Regulations"  according  to  which  the  board  acted, 
and  the  minutes  of  the  board  likewise  referred  to  them, — Treasury  regu- 
lations, it  was  supposed;  and  Mr.  Uwins  used  them  by  way  of  excuse  for 
himself,  for  he  disclaimed  all  responsibility  on  account  of  picture-cloauiug, 
&c,  which  did  not  attach  to  him  under  the  44  Regulations."  And  so  the 
committee  searched  for  them  up  and  down,  but  none  such  appeared  on  tho 
Minute  Book,  and  after  several  other  witnesses  had  failed  to  point  them 
out,  Sir  Charles  Eastlakc,  the  last  keeper,  but  now  P.R.A.,  and  one  of  the 
trustees,  stated  that  the  44  Regulations  "  were  only  44  minutes  and  resolutions 
of  the  trustees  •  •  •  •  erroneously  called  Regulations"  (Question 
4,41 1);  that  44  for  nidations  the  term  usage  should  have  been  employed," 
and  that  he,  Sir  C.  Eastlake, 44  believed  there  were  no  Regulations."  (4,408). 
Finally,  Lord  Monteagle,  a  trustee  since  1 835,  puts  an  end  to  all  doubt, 
and  with  respect  to  the  management  of  the  gallery,  tho  duties  and  res- 
ponsibilities of  the  inferior  officers,  and  even  the  mere  care  of  tho  pictures, 
and  the  direction  and  supervision  of  their  44  cleaning  "  (by  which  so  many 
of  them  have  been  irreparably  injured^,  the  ex-minister,  the  man  who 
made  himself  a  peer  by  his  talents  as  a  44  man  of  business,"  he,  an  old 
trustee  who  attended  to  the  trust,  and  before  that  had  officially  attended  to 
the  arrangements  connected  with  the  gallery  as  a  minister — Ix>rd  Monteagle 
says: — 44  There  are  no  toritten  general  regulations  at  all,  nor  were  there 
when  I  undertook  tho  duties  in  1 835.  /  have  no  reason  to  believe  that 
there  ever  had  been ;  for  at  that  period  we  had  members  of  the  board  who 
had  been  original  trustees,  and  I  never  heard  from  any  of  them  that  the 
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Treasury  had  furnished  them  with  any  general  regulations,  or  that  they 
framed  any  for  their  own  government,  or  submitted  them  to  the  Treasury 
for  approval  or  adoption."  (4,966.)  And  his  business-like  lordship 
farther  informs  the  coinmitteo  (4,967-8-9*  &c)  that  the  "  Trustees  "  of 
the  gallery  are  not,  and  never  have  been,  a  corporate  body  at  all,  and  were 
originally  called  a  "  Committee,"  and  how  or  where,  or  why  they  came  to 
be,  or  to  be  called  "  Trustees"  he  could  not  telll 

The  •«  National  "  Gallery  of  England  then  was  so  begnn,  and  so  carried 
on,  and  valuable  pictures  were  bought  at  large  prices,  and  many  of  them 
were  varnished  and  cleaned,  and  many  of  them  injured  and  spoiled  (there 
is  a  terrible  list  of  them  in  an  appendix  to  the  report),  apparently  by  no 
one's  legal  order,  at  no  one's  risk,  and  on  no  one's  rcsjwnsibility.  The  Aca- 
demicians (exquisite  specimens  of  the  Artist  they  appear  to  be  on  this 
report),  keepers  of  the  gallery,  were  believed  by  the  trustees  (Lord  Mon- 
teagle  at  Q.  4,987,  Mr.  W.  Kusscll  at  Q.  4,805,  and  others  iu  other  places) 
to  bo  their  professional  advisers;  and  present  at  the  meetings  of  the  unre- 
gulated board,  they  were  supposed  by  silence,  and  often  too  by  words,  to 
consent  to  and  approve  of  the  proceedings.  But  the  Academicians  deny 
that  they  had  any  thing  to  do  with  them:  they  had  received  no  instructions, 
had  no  responsibility  in  the  matter,  and  true  lovers  of  art  as  they  were, 
it  was  not  their  business  to  interfere  where  even  the  most  priceless  gem 
was  condemned  to  spoliation.  And  how  can  either  trustee  or  keeper  be 
made  responsible?  Mr.  \V.  Russell  "had  no  instructions,  written  or 
verbal,  upon  the  subject  of  his  power  or  duties,"  as  Trustee  (Q.  4,784), 
"considered  his  responsibility  to  be  exceedingly  undefined,"  referred  to 
the  *'law  officers  cf  the  crown  "  for  a  definition  of  it,  (1)  for  "inasmuch  as 
there  is  no  instrument  expressly  creating  or  defining  the  trust,  it  appears 
to  be  so  vague,  that  I  should  be  sorry  to  take  upon  myself  to  define  what 
the  responsibilities  are."  (5,785)  And  Sir  C.  Eastlake  declared  that  he 
had  no  specific  instructions  on  his  appointment,  as  Keeper.  (4,391,  <&c) 
Begun  then  without  a  plan,  carried  on  by  an  irresponsible,  unpaid  committee, 
and  "kept"  by  irresponsible  paid  officers;  pictures  bought  by  " artists," 
who  cared  so  little  about  Art,  that  they  would  see  a  noble  work  ruined 
under  their  own  care  without  remonstrance;  pictures  cleaned  by  "fashion- 
able" dealers,  whose  trade  and  whole  occupation  it  is  to  prey  on  the 
priceless  works  of  genius— the  woudcr  is,  not  that  this  gallery  is  so  inade- 
quate a  collection  fur  educational  purposes,  and  so  limited  in  extent,  and 
so  injudiciously  filled  even  to  that  extent,  as  it  is  on  all  hands  (save  the 
officials)  admitted  to  be,  but  that  it  is  at  all  a  good  collection,  that  it  does  at 
all  contain  so  many  works  actually  among  the  finest  in  the  world. 
Alas  for  the  genius  that  has  been  lavished  on  these,  that  an  evil  fate  should 
have  permitted  Mr.  Angerstein  to  bring  to  England  the  glorious  collection 
he  had  formed,  instead  of  directing  it  to  a  country  where  such  works  of 
art  might  obtain  the  affectionate  care  which  without  enthusiastic  recog- 
nition w  orks  of  ait  never  do  or  can  receive  in  the  world. 

We  do  not  intend  to  offer  any  suggestions  as  to  the  course  which  should 
be  taken  by  the  English  to  preserve,  or  to  iucrease  their  gallery.  Of  course 
they  will  take  some  course,  and  probably  immolate  some  inferior  official, 
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according  to  custom,  in  consequence  of  this  Blue  Book  having  brought  to 
light  the  scandalous  incompetence  and  mismanagement  of  all  parties  con- 
nected with  the  trust,  from  the  Cabinet  Minister  and  the  President  of  the 
Academy  down  to  the  picture-cleaners'  assistants,  with  their  buckets  of 
warm  water.  Of  course,  also,  a  people  so  rich  as  the  English  are  (and 
are  likely  to  continue  to  be,  collectively,  for  another  generation,  at  all  events) 
can  easily  extend  their  collection  largely  every  year,  and  amongst  many 
pictures  imposed  upon  them,  can  probably  secure,  from  time  to  time,  yet 
other  pearls  of  beauty,  whose  true  lovers  will  grieve  to  see  them  in  such 
custody.  We  do  not  expect  much  radical  change  in  the  system,  and  we 
have  never  been  able,  for  we  have  never  found  the  least  reason,  to  believe 
in  the  possibility  of  an  English  School  of  Art  in  that  high  sense  which  in- 
cludes the  Heroic  aud  the  Religious.  Nor  will  the  wealth  of  Solomon,  of 
Croesus,  or  of  a  thousand  Hudsons  either,  be  able  to  force  such  a  thing; 
though  it  seems  to  be  a  prevailing  belief  in  England  that  all  things  are 
purchasable,  and  that  even  taste  can  be  cultivated,  as  grapes  are  in  a  hot- 
house, under  "  judicious  management,"  duly  furnished  with  forms  and  rules 
(v.  the  various  reports  and  circulars  of  what  are  called  the  Schools  of 
Design.)  The  genius  of  the  English  people,  as  we  have  before  taken  occa- 
sion to  remark,  takes,  in  fact,  quite  another  direction,  and  it  is  only  for  a 
race  gifted  with  Imagination  and  Sensibility  that  success  in  the  domain  of 
Art  lies  open.  In  their  attempts  to  evoke  a  spirit  which  dwells  not  among 
them,  our  neighbours  have  of  necessity  thrown  away  their  strength,  and 
we  would  use  this  volume  as  an  example,  by  way  of  warning  to  this 
Nation,  that  we  have  nothing  to  borrow  or  to  imitate,  in  Art  at  least,  from 
England.  If  the  strength  of  our  feelings  upon  the  subject  of  Art  on  the 
one  hand,  and  English  taste  on  the  other,  appears  to  hurry  us  into  strong 
words  and  harsh  conclusions,  we  shall  only  appeal  to  our  readers,  not  only 
here,  but  in  Scotland,  America,  and  England  itself,  to  take  up  this  easily 
purchased  volume,  and  passing  from  all  notices,  reviews,  and  criticisms, 
and  even  from  the  Report  itself,  into  the  Minutes  of  Evidence,  to  consult 
them,  comparing  the  witnesses,  by  the  help  of  the  Index,  on  the  several  sub- 
jects we  have  referred  to.  The  truth  will  then  be  found  infinitely  stronger 
than  we  have  expressed  it  here,  or  shall. 

We  have  not,  of  course,  space  enough  for  a  digest  of  so  many  startling 
revelations,  and  of  so  much  valuable  information,  embracing  every  topic 
connected  with  the  management  of  a  gallery,  the  selection,  purchasing, 
paying,  carctakiug,  and  repairs  of  pictures,  the  arrangement  for  study  and 
for  public  exhibition,  and  even  the  details  of  what  is  known  respecting  the 
cleaning  and  varnishing  of  works  of  art,  and  upon  the  processes  of  "glazing" 
and  "scumbling"  used  by  the  great  painters:  so  many  topics,  each 
branching  into  so  many,  and  so  various.  If  we  had  room  we  could  make 
many  extracts,  highly  instructive  as  well  as  amusing,  upon  the  subject  of 
picture-cleaning  esj>ccially,  which  has  been  very  minutely  developed  before 
the  Committee;  however,  the  practice  of  picture-cleaners  is,  we  believe, 
already  pretty  generally  known  and  reputed  as  it  deserves.  The  whole- 
sale transactions  of  Mr.  Fairer,  [a  dealer  who  had  repainted,  all  over,  the 
"Orleans  Titian"  after  "repairing"  it,  Q.  2,390,  &c,]  of  Mr.  Thane, 
another  dealer,  and  of  Mr.  George  Lance,  the  well  known  fruit  and  flower 
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painter,  [who  painted  over  some  three-fourths  of  the  Velasquez  in  the 
English  Gallery,  a  picture  of  above  63  square  feet  of  canvass,  (Q.  5,121 
to  5,166,)  and  even  painted  into  it  whole  groups  of  figures  of  his  own 
invention,  (Q.  5,128  to  5,137,)]  are  but  specimens  of  what  is  done  "in 
the  course  of  the  trade;''  but  the  following  case,  from  Mr.  Lance's 
evidence,  will  serve  in  shorter  space,  as  an  exquisitely  perfect  instance  of 
the  impositions  against  which  the  public  is  not  yet  quite  on  its  guard,  and 
which,  it  seems,  baffle  all  professional  experience  and  knowledge  to  detect. 

"Q.  5,230,  et  seq.  Col.  Mure  to  Mr.  Lance]  Have  yon  ever  restored  any 
other  picture  in  the  ordinary  course  of  your  professional  practice? — During  the 
time  I  was  engaged  upon  that  picture  [the  unfortunate  Velasquez]  at  Mr 
Thane's,  he  hud  a  picture  belonging  to  the  Archbishop  of  York,  to  which  rather  an 
amusing  thing  occurred.  [!!!]  It  was  a  picture  of  "Diogenes  in  search  of  an 
honest  man,"  by  Rembrandt;  a  portion  of  it  was  much  injured  Mr.  Tbane  said 
to  me,  4 1  wish  you  would  help  me  out  in  this  difficulty.'  He  did  not  paint 
himself  I  said,  'What  am  I  to  do?  Tell  me  what  you  want.'  He  said,  'There 
is  a  deficiency  here;  what  is  it?'  I  said,  'It  appears  to  me  very  much  as  if  a  cow's 
head  had  been  there.'  He  said,  'It  cannot  be  a  cow's  head,  for  how  could  a  cow 
stand  there?'  I  said,  'That  is  very  true,  there  is  no  room  for  her  legs.'  I  fan- 
cied first  one  thing  and  then  another;  at  one  time  I  fancied  it  was  a  tree  that  was 
wanting,  and  at  length  I  said,  'Well,  I  will  tell  you  what  I  will  do;  if  you  tciU  let 
me  put  in  a  black  man  grinning,  that  will  do  very  well,  and  rather  help  out  the 
subject*  [!!!]  He  said,  'Could  you  put  in  a  black  man?'  I  said,  'Yes.  in  a  very 
short  time;'  and  in  about  half  an  honr  I  painted  in  a  black  man's  head,  which  was 
said  very  much  to  have  improved  the  picture.  [!]  Shortly  afterwards  Mr.  Harcourt 
came  in,  and  seeing  the  picture,  he  said,  'Dear  me,  Mr.  Thane,  how  beautifully 
they  have  got  out  this  picture;  my  father  will  be  delighted;  we  never  saw  this 
black  man  before,  p !]   And  that'is  the  extent  of  my  picture  cleaning.   .  . 

Says  Mr.  George  Lance,  an  eminent  English  Artist. 

But  the  revelations  of  London  incompetence  in  the  management  of  a 
gallery  of  Art,  and  of  the  profound  darkness  of  Royal  Academicians,  and 
even  P  .R.  A.'s  upon  the  subject  of  Art  in  its  higher  walks,  (of  which  there 
is  repeated  evidence  before  ns,  which  may  at  another  time  be  not  inaptly 
referred  to),  and  the  opened  secrets  of  the  cleaner's  workshop,  must  not 
be  allowed  to  lead  us  from  the  principal  object  we  have  proposed  to 
ourselves  in  alluding  to  the  Blue  Book  in  this  place.  Wherever  a  public 
gallery  of  Art  has  been,  or  is  destined  to  be,  established,  the  attention  of 
the  managers  and  promoters  of  such  an  undertaking  should  be,  without 
delay,  addressed  to  the  settlement  of  an  acccurately  defined  system  of 
management,  framed  in  the  first  place  to  secure  the  works  of  Art  deposited 
in  the  gallery  against  all  injury,  and  especially  against  the  conspiracies  of 
picture-cleaners,  and  their  "artist"  accomplices;  in  the  next  place,  to 
secure  to  all  students  of  Art  the  most  ample  opportunities  and  conve- 
niences for  making  effective  use  of  every  work  in  the  collection;  and 
thirdly,  so  as  not  only  to  afford  the  general  public  abundant  means  to 
improve  their  taste  and  cultivate  their  imaginative  faculties  by  accustoming 
themselves  to  the  enjoyment  of  high  Art,  but  to  do  this  in  such  a  manner 
(by  the  selection  of  a  site,  the  architectural  arrangements  outside  and 
inside  the  building,  the  mode  of  arranging  tho  works  contained  in  it,  and 
the  freedom  and  comfort  to  be  enjoyed  by  all  visitors,)  as  to  fill  their 
minds,  for  tho  time,  with  higher  and  nobler  associations,  and  happier 
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feelings  than  can  be  drawn  from  the  daily  occupations  of  life,  or  found  in 
an  ordinary  dwelling.  » 

The  Louvre  gallery,  in  Paris,  (though  not  without  many  faults  in  its 
administration,)  is  nearest  to  fulfilling,  for  a  great  capital,  what  we  should 
desire  to  see,  though  necessarily  on  a  far  smaller  scale,  in  each  one  of  our  cities. 
There  the  vast  suite  of  rooms  consists  in  fact  of  the  apartments  of  a  noble 
palace,  formerly  decorated  to  adorn  the  magnificence  of  the  most  powerful 
monarchs,  still  preserving  that  royal  magnificence  for  the  honor  of  Art  and 
the  purest  enjoyment  of  a  proud  and  imaginative  people.  That  gilded 
splendour  (so  severe  and  tasteful  though  so  brilliant)  is  not  stained,  those 
velvet  couches  are  not  soiled,  by  the  6totwc-covered  artizan  who  spends 
his  Sunday  afternoon,  not  in  whiskey  shops,  as  English  law  and  English 
manners  may  be  said  to  drive  our  artizans  to  do,  but  in  the  proud  enjoy- 
ment of  a  palace  of  Art  which  he  feels  to  be  his,  which  ho  enters  with  the 
happy  confidence  of  a  proprietor,  and  upon  whose  glorious  contents  he  can 
feast  his  intellect  and  his  soul  with  an  undisturbed  completeness  of  the 
fairest  associations.  It  is  this  result  which  everywhere  we  ought  to  seek  to 
realize,  and  we  should  take  the  utmost  possible  care  that  no  part  of  our 
adopted  system,  or  the  administration  of  it,  shall  be  able  to  work  contrary 
to  this  spirit. 

"They  manage  these  things  better  in  France:"  and  we  shall  take  every 
opportunity  of  developing  the  secret  of  French  success,  because,  not  only  is 
it  an  example  for  all  other  nations,  but  because  in  no  country  may  the  seeds 
of  it  be  more  easily  sown  than  in  ours  of  Ireland.  And  so  the  establish- 
ment of  the  Louvre,  of  the  Luxembourg,  and  of  Versailles  shall  on 
future  occasions  claim  special  notice  in  this  sense  at  our  hand,  and  we 
shall  not  neglect  to  point  out  means  of  availing  ourselves  generally  of 
French  education,  especially  in  Art,  for  the  improvement  of  our  own.  At 
present  we  desire  but  to  suggest  for  consideration  the  important  subject  of 
considering  and  adopting  a  definite  system  for  the  management  of  public 
galleries  of  Art,  and  to  make  it  as  unlike  as  possible  to  that  which  has 
just  been  exposed  in  England.  We  have  a  natural  aversion  to  paper 
systems,  however, — to  codes  of  rules,  and  reports,  and  returns,  and  all 
the  parade  of  staffs,  parliamentary  commissions,  boards,  and  bureaux. 
Nothing  of  the  kind  is  here  wanting,  and  the  necessary  features  of  a  plan 
of  management  for  a  National  Gallery,  whether  of  100  pictures  here  or  of 
2,000  in  Paris,  are  of  the  simplest  and  the  shortest:  we  shall  rest  content 
in  leaving  them,  by  way  of  conclusion,  to  explain  themselves: 

That  the  gallery  should  be  a  little  withdrawn  from  all  city  thorough- 
fares, so  that  passing  into  it  the  visitor  might  feel  himself  withdrawn  from 
the  bustle  of  hard  common  life  into  a  purer  and  more  peaceful  sphere. 

That  the  gallery  should  be  wide  enough  to  permit  of  the  free  and  easy 
circulation  of  a  large  number  of  people,  so  as  to  be  at  least  as  convenient 
to  them  as  any  private  house  to  an  assembly  there. 

That  the  utmost  possible  convenience,  even  to  the  borders  of  luxury, 
should  be  provided  for  visitors  of  all  classes  alike,  to  sit  down  and  enjoy 
the  works  of  Art  without  distraction. 

That  in  the  interior,  at  least,  the  building  should  bo  abundantly  and 
richly  adorned. 
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That  the  gallery  should  be  reserved  for  students  of  Art  for  at  least  two 
whole  days  every  week;  and  that  for  thfe  public  it  should  be  opened  gra- 
tuitously at  least  on  the  afternoons  of  all  Sundays  and  Holidays. 

That  the  care  of  the  works  therein,  and  of  the  observance  of  the  rules, 
should  be  committed  to  a  responsible,  resident,  salaried  officer,  who  might 
be  bound  in  penalties  to  the  strict  performance  of  his  duties. 

That  the  management  of  the  Institution  should  be  confided  to  a  small 
committee,  of  whom  at  least  a  third  should  be  appointed  anew  by  the 
community  every  year,  and  of  which  at  least  two  professional  Artists 
should  always  be  members. 

That  the  committee  should  never  allow  any  picture  to  be  "repaired," 
under  any  pretence,  nor  any  to  be  "cleaned,"  save  of  mere  external  dirt, 
and  then  only  after  examination  and  report  by  an  artist  and  chemist,  and 
only  in  the  presence  of  one  of  the  committee  and  of  the  curator,  and  never 
to  have  removed  from  it  the  varnish  next  the  surface  of  the  picture;  and 
that  no  process  shall  be  employed  which  is  unknown  to  the  committee  and 
the  advising  chemist. 

Lastly,  that  no  picture  should  be  purchased  save  upon  a  guarantee  or 
warranty  of  its  not  having  been  "cleaned"  or  "repaired"  for,  at  least,  five 
years  before,  or  an  exact  statement  of  the  nature,  amount,  and  circum- 
stances of  any  cleaning  it  may  have  been  subjected  to. 


Art.  III. — On  Emigration  DepSts  and  Sailors'  Homes, 

Although  it  is  to  be  hoped  that  the  immense  tide  of  emigration  which 
has  been  for  years  flowing  from  our  shores  will  soon  cease,  the  condition  of 
the  emigrants  at  the  Ports  of  Embarkation,  so  long  as  that  emigration 
continues,  must  be  a  subject  of  the  deepest  interest  to  all,  and  we  there- 
fore feel  no  hesitation  iu  directing  renewed  attention  to  the  matter. 
The  greater  number  of  persons  who  emigrate  are  but  scantily  pro- 
vided with  funds;  indeed,  in  too  many  instances,  unfortunately,  they 
possess  barely  enough  to  enable  them  to  reach  one  of  the  Eastern 
Ports  of  America.  There,  from  the  constant  iuflux  of  emigrants,  im- 
mediate employment  is  exceedingly  difficult  to  be  obtained,  and  hence 
they  are  obliged  to  undergo  privations  little,  if  at  all  inferior,  to  what  they 
suffered  at  home.  To  persons  thus  situated,  it  is  of  the  utmost  consequence 
that  every  shilling  should  be  economised,  and  that  the  expenses  prepara- 
tory to  embarkation  should  be  reduced  to  a  minimum.  So  far  from  this 
desirable  result  being  attainable  at  present,  the  poor  emigrant,  unacquainted 
with  the  habits  of  ports,  is  robbed  by  a  set  of  sharpers,  whose  trade  it  is 
to  live  upon  him.  From  the  porter  who  assists  him  in  carrying  his  lug- 
gage, even  frequently  to  the  agents  and  ship-owners,  all  consider  hira  fair 
game  for  extortion  in  oue  shaj>e  or  another.  But  even,  if  fairly  and 
honestly  dealt  with,  the  total  want  of  organization  or  system  for  the 
accommodation  of  emigrants,  at  most  ports,  is  quite  sufficient  to  drain 
their  feeble  resources.  We  believe  we  are  rather  below  than  abovo  the 
mark,  if  we  estimate  the  extra  expenses  entailed  upon  many  emigrants,  by 
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the  want  of  organization,  at  a  sum  which  would  be  folly  sufficient  to  enable 
them  to  reach  the  rich  fields  of  labour  presented  by  the  Western  States, 
and  save  them  from  the  slough  "of  misery,  which  we  have  alluded  to,  in 
New  York  and  other  Eastern  Ports. 

The  financial  loss  is  not,  however,  the  only  one  suffered  by  the  emi- 
grant, nor  is  it  perhaps  the  most  important.  All  persons  are  aware  that 
sleeping  in  filthy  close  rooms,  want  of  bodity  cleanliness,  and  ill-cooked 
food,  diminish  the  vitality  of  a  man,  and  render  him  more  subject  to  con- 
tagious aud  epidemic  diseases.  The  lodging-houses  resorted  to  by  the  emi- 
grant are  notoriously  filthy  dens,  in  which  it  is  almost  impossible  to  observe 
the  rules  of  cleanliness,  or  to  obtain  properly  cooked  food ;  and  accord- 
ingly we  need  not  be  surprised  at  fevers  and  other  diseases  breaking  out 
on  board  ship  almost  immediately  on  leaving  port,  and  producing  such 
frightful  mortality  among  persons,  after  living  in  such  hotbeds  of  conta- 
gion. We  believe  that  in  nine  cases  out  of  ten,  where  fever  has  broken 
out  on  board  of  emigrant  vessels,  the  first  seeds  of  the  disease  may  be  traced 
back  to  the  lodging-houses. 

The  condition  of  sailors  in  port  is  but  little  better  than  that  of  emigrants. 
True,  there  is  not  the  same  immediate  necessity  for  economy  iu  their  case; 
and  being  well  paid,  they  are  generally  in  possession  of  sufficient  money  to 
procure  good  food  and  lodgings.  Sailors  arc,  however,  proverbially  pro- 
digal of  their  earnings,  and  from  their  peculiar  habits  in  other  respects,  are 
easily  satisfied  with  any  kind  of  accommodation ;  and  accordingly  as  the 
result  of  both  causes,  they  lead  a  most  miserable  life  ashore,  and  frequently 
become  a  prey  to  want  and  disease. 

The  merchants  of  most  ports  are,  however,  directly  interested  in  the 
condition  of  the  sailors,  and  have  accordingly  exhibited  considerable  soli- 
citude to  ameliorate  this  condition,  by  the  establishment  of  hospitals  and 
"  homes,"  or  boarding-houses.  Hitherto,  however,  these  attempts,  al- 
though to  a  large  extent  successful,  have  been  desultory,  and  have  par- 
taken too  much  of  a  merely  charitable  character.  But  for  the  emigrant,  with 
few  exceptions,  nothing  has  been  done;  perhaps  because  those  mainsprings 
of  most  professional  philanthropy — personal  profit  or  self-glorification — are 
absent  In  an  age  in  which  so  many  social  questions  appertaining  to  the 
physical  well-being  of  the  human  race  have  begun  to  be  seriously 
discussed;  in  which  it  is  admitted  that  physical  well-being  is  one  of  the 
primary  elements  of  prosperity ;  and,  finally,  at  a  time  when  the  great  truth 
is  beginning  to  be  slowly  recognised,  that  no  class,  nation,  or  race,  can  bo 
permanently  prosperous  and  progressive,  unless  when  that  prosperity  and 
progression  are  shared  in  by  every  other — surely  something  should  be 
done  to  remedy  the  preseut  evil. 

In  the  year  1841,  Mr.  John  Besnard,  of  Cork,  whose  position  as  Emi- 
gration agent,  afforded  him  many  opportunities  of  learning  the  deplorable 
state  of  the  emigrants  at  the  ports  of  embarkation,  attempted  to  remedy 
the  evil  by  the  establishment  of  an  44  Emigrants*  Home.'*  This  establish- 
ment, got  up  in  the  most  generous  and  truly  humane  spirit,  at  his  own 
expense,  consisted  of  a  large  refectory  or  dining- hall,  which  also  served  as 
a  place  of  assembly  for  the  emigrants;  a  cooking- house,  where  dinner 
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could  be  provided  at  once  for  350  persons,  and  which  also  afforded  a  con- 
stant supply  of  hot  water  for  washing;  and  dormitories,  fitted  op  exactly 
like  the  berths  in  ships.  The  emigrants  were  received  into  this  comfort- 
able establishment  one  week  before  the  sailing  of  the  vessel,  and  were 
there  provided,  free  of  cost,  with  fire,  light,  and  other  necessaries,  and  tho 
means  of  cooking  their  food.  While  there,  the  emigrants  were  subjected 
to  the  same  discipline  as  on  board  ship,  and  were  thus  prepared  for  their 
voyage,  and,  we  may  add,  for  their  future  life,  for  they  learned  there  habits 
of  order,  temperance,  cleanliness,  and  a  taste  for  associating  together  with- 
out the  necessity  for  stimulating  drinks.  Previous  to  the  establishment  of 
the  "  Home,"  Mr.  Besnard  had  in  vain  urged  upon  the  Government  the 
necessity  of  establishing  one  at  Plymouth,  the  port  from  which  the  bounty 
emigrants  at  that  time  sailed.  No  sooner,  however,  had  he  erected  the 
one  in  Cork,  than,  instead  of  encouraging  his  exertious  by  making  Cork 
tho  port  of  embarkation  for  the  Irish  emigrants,  a  tlome,  on  the  model  of 
the  Cork  one,  was  erected  at  Plymouth,  and  no  vessels  were  henceforward 
sent  to  Cork — the  result  of  which  was,  that  Mr.  Besnard  was  compelled 
to  close  his  Home,  and  suffered,  we  regret  to  say,  considerable  pecuniary 
loss.  His  idea  has,  however,  been  fertile;  for  tho  Home  erected  at  Ply- 
mouth led  to  the  establishment  of  one  at  Bremen,  in  Germany,  and  to 
another  at  Birkenhead,  and,  later  still,  to  one  at  Southampton.  The  two 
latter,  as  well  as  tho  Plymouth  one,  were  confined  to  bounty  emigrants — a 
class  which  forms  a  very  small  portion  of  the  total  emigration.  The  one 
at  Bremen,  on  the  other  hand,  was  erected  for  all  who  chose  to  take  ad- 
vantage of  it;  and  as  it  is  a  model  for  such  establishments,  we  have  thought 
that  an  account  of  it  might  prove  useful. 

The  Bremen  Home  was  erected  at  the  expense  of  the  members  of  the 
Bremen  Exchange,  and  was  completed  in  April,  1 850.  It  is  a  quadran- 
gular building  in  the  Gothic  style,  and  has  a  frontage  of  177  feet  and  a 
depth  of  1 1 0  feet.  The  front  basement  is  occupied  as  a  kitchen,  which  is 
sufficiently  large  to  pennit  of  the  cooking  by  steam  of  food  for  3,500 
persons.  The  other  parts  of  the  basement  are  arranged  as  stores,  where 
the  luggage  of  the  passengers  is  carefully  preserved  during  their  stay  in 
the  port.  These  stores  arc  so  arranged  that  the  luggage  can  be  embarked 
directly  from  them,  without  any  charge  to  the  emigrants.  There  are  also 
stores  for  provisions,  and  for  other  purposes,  in  tho  basement  On  the 
floor  over  the  basement  are  situated  the  offices,  the  apartments  of  the  in- 
spector and  superintendent,  the  hospital,  dining-rooms  for  the  sailors  and 
workmen  employed  in  the  port,  and  an  immense  dining-hall  for  the  emi- 
grants, which  serves  during  the  rest  of  the  day  as  a  sort  of  coffee-room. 
In  the  centre  of  the  main  building  there  is  a  chapel,  where  there  is  alter- 
nate Catholic  and  Protestant  service  when  required.  Over  the  first  floor 
are  two  others,  divided  into  dormitories,  60  feet  long,  40  feet  wide,  and 
1 3  feet  high.  Along  the  centre  of  these  rooms  are  arranged  a  series  of 
berths,  7  feet  high,  arranged  exactly  as  they  arc  on  board  emigrant  vessels. 
There  are  also  benches  aud  tables  arranged  around  these  rooms,  where  the 
emigrants  may,  if  they  choose,  take  their  food  and  arrange  their  pur- 
chases, &c   Those  who  prefer  it  may  dine  at  the  table  d'hote^  which  is 
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held  every  day  in  the  great  dining-hall  above  mentioned.  Besides  the 
dining-hall,  there  is  another  of  the  same  size  set  apart  for  those  emigrants 
who  have  already  gone  on  ship-board,  and  who  only  await  from  day  to  day 
the  sailing  of  tho  vessel.  There  is  also  a  class  of  bed-rooms,  capable  of 
accommodating  100  persons,  intended  for  those  who  do  not  wish  to  sleep 
in  the  common  dormitories,  or  who  have  not  purchased  tho  bed  furnitnre 
which  it  is  required  to  have  for  the  latter.  Attached  to  each  dormitory  is 
a  room  provided  with  baths,  washing-stands,  and  other  requisites  for  per- 
sonal cleanliness.  Each  hall  has  a  superintendent,  whose  duty  it  is  to 
keep  order,  propriety,  and  cleanliness ;  aud  a  separate  stone  staircase  leads 
to  each,  as  in  a  barrack. 

The  hospital  contains  35  beds,  and  is  divided  so  as  to  permit  of  the 
proper  separation  of  the  sexes,  and  of  the  chronic  from  the  inflammatory 
and  epidemic  diseases.  It  is  attended  by  two  physicians,  a  resident 
apothecary,  and  nurses. 

In  the  centre  of  the  quadrangle  there  is  a  court,  90  feet  by  50,  which 
serves  for  many  purposes,  especially  as  a  playground  for  the  children  of 
the  emigrants.  Besides  this  court,  the  entire  building  is  surrounded  by 
another,  around  which  are  arranged  stables,  cart-sheds,  washing-houses, 
&c ;  the  clothes  washed  in  the  latter  being  all  dried  in  the  attic,  where 
proper  provision  has  been  made  for  that  purpose. 

Three  offices  have  been  established  by  the  Government  in  different  parts 
of  the  town,  for  the  purpose  of  affording  information  to  the  emigrants  on 
their  arrival  from  the  interior.  With  this  information  they  are  enabled  to 
at  once  make  arrangements  with  the  ship-agents,  who  usually  agree,  in 
consequence  of  the  advantages  offered  by  the  depot,  to  lodge  and  feed  the 
emigrants,  from  the  moment  of  their  arrival  until  they  are  landed  in 
America,  so  that  the  emigrant  is  at  no  loss  by  any  delay  which  may  occur 
in  the  sailing  of  the  vessels.  If  an  emigrant  does  not  at  once  conclude  his 
bargain,  he  may  go  to  the  depot,  where  he  can  obtain  his  food  and  lodg- 
ings for  the  small  sum  of  scvenpence  per  day,  the  washing  being  charged 
separately.  The  food  received  for  this  sum  consists  of :  in  the  morning, 
at  half-past  seven  o'clock,  coffee,  biscuit,  butter,  and  rye  or  white  bread,  if 
preferred ;  at  noon,  boiled  beef  or  bacon,  soup  and  vegetables  (peas,  beans, 
rice,  potatoes,  &c.) ;  in  the  evening,  at  seven  o'clock,  tea,  biscuit,  butter, 
and  rye  or  white  bread  if  preferred.  It  is  necessary  to  remark  here,  that 
each  emigrant  is  obliged  to  bring  his  bed  clothes  with  him,  and  the  utensils 
required  to  take  his  food,  and  he  must  return  all  that  remains  over  his 
meal ;  on  payment,  however,  of  a  little  more,  he  may  obtain  superior  food 
and  a  bed-room  fully  furnished.  The  benefits  which  are  capable  of  being 
conferred  by  this  admirable  depot  are  not  confined  to  the  emigrants  alone; 
all  the  sailors  frequenting  the  port,  and  all  the  workmen  employed  there, 
may  enjoy  the  same  advantages  and  upon  the  same  terras;  it  is  thus  as 
much  a  sailors'  as  an  emigrants1  home.  The  institution  is  governed  by  a 
strict  code  of  laws,  and  is  placed  under  the  direction  of  a  committee  of  the 
shareholders.  The  Bremen  Government  exercise  the  right  of  surveillance, 
but  carefully  abstains  from  all  interference  in  its  administration. 

So  far  as  the  comfort  and  accommodation  of  the  emigrants,  while  in 
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port,  is  concerned,  this  establishment  apparently  leaves  nothing  to  be 
desired,  and  certainly  contrasts  rather  unfavourably  with  the  corresponding 
state  of  things  in  these  countries,  notwithstanding  the  large  sums  which 
arc  anuually  collected  for  philanthropic  purj»oses  far  less  worthy  of  atten- 
tion than  this.  The  existence  of  this  "home"  is  not  indeed  the  only 
advantage  which  the  poor  emigraut  enjoys  who  embarks  at  the  port  of 
Bremen.  For,  independent  of  the  usual  system  of  inspection  as  to  the 
condition  of  the  vessel,  the  space  allowed  to  each  emigrant,  and  the  quan- 
tity of  food  and  water  provided  by  the  captain,  such  as  we  have  in  these 
countries,  there  are  two  or  three  conditions  imposed  npon  all  persons  en- 
gaged in  the  emigration  trade,  which  we  would  beg  to  bring  under  the  notice 
of  those  who  consider  that  nothing  further  can  be  done  by  the  English  Govern- 
ment to  guarantee  an  observance  of  contracts  on  the  part  of  captains,  ship- 
owners, and  agents  of  emigrant  vessels.  These  conditions  are  as  follows: — 

1.  All  persons  who  charter  an  emigrant  vessel  are  obliged  to  effect  an  insurance 
with  some  solvent  company,  at  their  own  expense,  for  an  amount  equivalent  to  the 
whole  passage  money  received  from  the  emigrants  on  board ;  and  a  second  insur- 
ance for  a  further  sum  of  20  dollars  (£3  8s.  7|rf.)  for  each  passenger,  also  at  their 
own  expense.  Both  these  sums  are  intended  to  cover  all  losses,  sustained  by 
ship  wrecks,-  or  delays  from  being  compelled  by  stress  of  weather,  &c,  to  make  for 
a  different  port  from  that  for  which  the  vessel  sailed,  and,  in  fact,  for  all  losses 
which  the  passengers  may  sustain  during  the  voyage. 

2.  Every  person  who  charters  a  vessel  for  the  conveyance  of  emigrants  is 
obliged  to*  make  an  affidavit  everv  time  he  docs  so,  that  he  has  observed  all  the 
rules  and  conditions  laid  down  by  the  Government. 

3.  Every  citizen  of  Bremen  who  engages  in  the  emigration  trade,  or  who  hires 
his  vessels  for  that  purpose,  is  obliged  to  give  security  to  the  State  in  the  sum  of 
£800,  that  he  will  fulfil  his  engagements  towards  the  emigrants,  and  observe  all 
the  rules  laid  down  by  the  State. 

If  conditions  similar  to  these  were  imposed  upon  all  persons  engaged  in 
the  similar  trade  here,  and  proper  dejwts  established  at  all  the  ports  of 
embarkation,  we  have  no  doubt  that  all  that  could  Imj  legitimately  done  to 
secure  the  comfort  and  security  of  emigrants  would  be  accomplished. 
The  attention  of  the  English  Parliament  has  been  drawn  to  the  necessity  of 
establishing  a  depot  in  Ireland ;  but  we  have  no  faith  in  the  result  of  such  a 
motion  for  two  reasons:  1.  That  English  statesmen  take  no  iuterest  in  Irish 
matters;  and  with  the  fact  before  ns,  that  when  a  depot  was  established 
in  Ireland  by  private  enterprise,  they  at  once  established  one  at  Plymouth, 
and  ceased  to  send  any  vessels  to  Ireland,  we  are  not  very  sanguine  that 
they  will  establish  one  themselves:  and  2.  The  establishment  of  a  Govern- 
ment depot  only  provides  a  remedy  for  a  very  small  portion  of  the  present 
evils  of  emigration,  because  bounty  emigrants  f  rm  but  a  very  small  frac- 
tion of  the  total  unmber  which  annually  leave  the  country ;  and  besides,  we 
believe  the  establishment  of  such  institutions  is  more  properly  the  business 
of  harbour  boards  and  corporations,  who  have  in  this  respect  an  admirable 
example  in  the  committee  of  merchants  of  Bremen.  In  conclusion,  we 
would  recommend-  to  the  attention  of  the  committee,  of  the  House  of  Com- 
mons lately  appointed  to  inquire  into  the  causes  of  the  numerous  acci- 
dents which  are  continually  befalling  emigrant  vessels,  the  three  regulations 
of  the  Bremen  Government  just  mentioned. 
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Akt  I. — On  Country  Reading  Rooms  and  Village  Libraries. 

Two  months  ago  wo  took  occasion  to  point  out  the  want  of  public  libraries 
in  Ireland,  and  to  suggest  means  of  supplying  that  want;*  our  observations 
were  then,  however,  directed  rather  to  the  necessary  literary  establish- 
ments in  the  larger  towns,  than  to  the  equally  important  institutions  of  a 
narrower  scope,  but  perhaps  of  scarcely  iuferior  value,  suitable  for,  and 
practicable  in  small  country  towns  and  rural  villages.  In  very  many 
such  places  there  already  exist  rooms  called  **  Reading  Rooms,"  and  sup- 
ported more  or  less  by  private  subscription;  but  of  these  scarcely  any  arc 
really  deserving  of  the  name,  and  the  greater  number,  on  close  examination, 
will  scarcely  be  found  worthy  of  a  better  character  than  the  mere  pot-houses 
they  were  intended  to  supersede.  It  has  certainly  pressed  on  our  minds 
again  and  again,  that  where  extreme  poverty  and  the  apparent  hopeless- 
ness of  any  substantial  improvement  in  means  (and  therefore  in  social 
position)  bears  down  the  energy  of  a  population  from  its  earliest  youth 
upwards,  that  there  indeed  the  opportunities  of  self-education  will  bo 
offered  in  vain,  for  the  material  foundation  of  mental  exertion  is  wanting, 
without  which,  and  the  hopes  of  subsequent  success,  it  is  not  in  ordinary 
human  nature  to  engage  effectively  in  the  self-denying  career  of  mental  im- 
provement, and  the  cultivation  of  the  speculative  and  the  abstract.  And 
yet  to  material  success  also  this  is  the  only  way.  The  value  of  political 
victory  for  the  People  is  precisely  in  the  ratio  of  tho  extent  of  opening  it 
may  secure  towards  the  just  reward  of  their  physical  labour  and  mental 
exertion,  both  in  the  moral  and  the  material  world;  and  the  practical 
value  of  active  Nationality,  perhaps,  lies  chiefly  in  the  protection  it  affords, 
and  tho  impetus  it  invariably  gives  in  this  manner  to  the  social  and  ma- 
terial elevation  of  a  people.  So  far  as  Ireland  is  concerned,  therefore,  wo 
shall  not  need  to  blame  her  for  her  backwardness  in  exhibiting  the  out- 
ward signs  of  such  life  as  only  really  exists  iu  a  nation  living  as  such,  and 
we  can  never  look  for  any  lasting  and  fundamental  improvement  in  her 
people,  until  the  first  foundation  of  all  bo  laid  firmly  for  them  and  their 
posterity.  Yet  because  all  cannot  be  achieved  at  this  moment,  wo  must 
not  therefore  refuse  to  do  whatsoever  little  may  be  effected  in  the  right  di- 
rection; and  not  only  because  every  step  so  taken  does  ever  fortify  tho 

*  Journaljof  Social  Progress,  No.  3,  (March,)  p.  40.  On  Public  Libraries  and 
particularly  'on  the  meant  of  establishing  a  Public  Library  in  Dublin. 
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final  effort,  and  so  increase  the  means  of  success  in  the  day  of  trial,  but 
also  because  the  very  exertion  continually  nourishes  the  hopes  aud  sharpens 
the  powers  of  the  better  sort  among  a  people.  And  although  in  Ireland 
(for  which  we  chiefly  write,  though  the  substance  of  these  papers  will,  we 
hope,  be  found  equally  applicable  in  many  other  and  more  prosperous 
places)  the  supreme  impediment  yet  presses  in  the  manner  we  have  des- 
cribed on  the  mass  of  the  population,  still  here  also  in  many,  many 
districts  the  people  are  actually  in  a  positiou  to  become  more  prosperous 
and  more  civilized,  if  only  awakened  to  a  perception  of  how  easy  it  would 
be  for  them,  by  their  own  exertions,  to  become  so;  and  it  is  to  those  who 
live  iu  and  near  such  districts  that,  without  further  preface,  we  would 
address  ourselves,  upon  some  of  the  means  of  realizing  at  least  something 
towards  results  so  important. 

The  value  of  well  regulated  reading  rooms  and  small  libraries  in  the  less 
populous  towns  and  villages  of  the  country,  corresponds  with  that  of  tho 
greater  public  collections  of  learning  and  literature  in  the  cities.  It  consists, 
firstly,  in  the  necessity  for  training,  however  insensibly,  the  thinking  faculties 
and  imaginative  tastes  of  the  people  in  a  right  direction  generally,  and  next 
in  the  importance  of  affording  the  means  of  education  to  the  working  popula- 
tion in  its  special  walks  of  life.  The  village  is  the  centre  of  a  small  aud  com- 
paratively isolated  district.  The  intellectual  and  moral  wants  of  its 
inhabitants  arc  of  limited  extent.  Their  special  occupation  is  generally  of 
the  same  character.  The  village  then  does  not  need  the  extensive  and 
varied  collections  and  appliances,  which  would  be  necessary  for  a  complete 
library  in  a  city,  embracing,  as  a  city  must,  so  many  different  classes, 
engaged  in  so  many  ditlerent  pursuits,  subjected  to  so  many  differeut  in- 
fluences, and  supplied  with  so  many  opportunities.  The  village  absolutely 
requires  but  the  sound  basis  of  the  necessary  general  cultivation  of  thought, 
and  such  specialties  as  may  in  that  place  bo  found  of  tho  greatest  practical 
value ;  and  these  requirements  are  really  very  easily  supplied,  though,  if  it 
even  were  not  so,  their  importance  would  entitle  them  to  be  satisfied  by 
the  most  active  assistance  of  the  educated  and  affluent  classes  throughout 
the  country.  For  what  is  iu  this  respect  the  present  aspect  of  things 
among  us?  Tho  elements  of  primary  education  are  now,  it  is  true,  abund- 
antly afforded  to  the  greater  part  of  our  growing  population.  But  a 
great  deal  surely  is  required  besides  a  tolerable  proficiency  in  reading, 
writing,  and  arithmetic.  These  are  but  the  tools  by  which  the  mind  may 
work  towards  its  own  improvement,  and  through  the  intelligent  use  of 
which  so  much  knowledge  and  skill  may  be  acquired  in  life  as  may  lead 
one  day  to  personal  independence,  and  thus  among  the  comforts  of  a  solid 
home  to  lay  the  foundations  of  mental  refinement  amidst  those  of  material 
civilization.  And  to  place  the  tools  in  men's  hands,  the  vast  majority  of 
whom  are  out  of  the  reach  of  that  upon  which  alone  they  cau  be  employed, 
is  surely  but  a  poor  achievement  to  rest  content  with.  The  little  result  of 
all  those  extensive  systems  of  primary  education  which  have  afforded  so 
much  instruction  to  the  people  for  the  last  twenty  years  arises  precisely 
from  the  neglect  of  the  next  step,  and  that  one  so  immeasurably  easier 
and  cheaper  to  supply.    And  it  is  herein  that  the  iguorant  objections  of 
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those  of  the  opulent  will  find  conclusive  answer,  who  say  that  so  ranch 
education  is  useless,  and  even  injurious,  to  the  "lower  classes,"  (the  in- 
sulting phrase  so  constantly  in  their  mouths,)  and  only  puts  "notions'* 
into  their  hciuls,  the  germs  of  so  much  discontent  and  insubordination. 
Society  has  but  to  supply  its  poorer  members,  the  great  mass  of  the  popu- 
lation, with  the  proper  materials  for  improving  their  faculties  in  the  direction 
in  which  they  may  be  advantageously  exerted  in  that  society  (and  of  course 
for  its  general  benefit),  and  those  "  notions,"  which  are  but  the  heaven- 
sent yearnings  of  the  opeuing  human  soul  for  better  and  higher  develop- 
ment, will  speedily  fructify  in  industrious  exertion  and  the  thrift  which 
attends  on  it,  and  the  result  will  be,  not  only  a  great  increase  of  general 
prosperity  ami  national  wealth,  but  of  order  and  good  conduct — all  these 
(be  it  further  remarked)  the  best  preparation,  both  moral  and  physical,  to 
attain  and  enjoy  the  proud  blessings  of  complete  Nationality. 

In  many,  if  not  in  most  of  our  smaller  towns,  there  exist  the  materials 
for  Reading  Rooms,  which  have  only  to  be  well  organized  by  the  more 
intelligent  and  influential  inhabitants  iu  the  neighbourhood  to  become  all 
that  we  require  for  the  people.  The  present  supply  for  the  popular  mind 
consists  almost  exclusively  of  mere  newspapers,  and  these  arc,  we  kuow, 
of  the  lowest  class  iii  point  of  intelligence,  and  nourish  only  party  rage, 
boasting,  exaggeration,  ignorance,  and  flippancy.  In  politics  we  all  kuow 
well  enough  (whatever  is  said  at  public  meetings  or  iu  the  press),  that 
there  is  not  even  the  semblance  of  healthy  public  opinion  in  Ireland — that 
is,  public  opinion  which  expresses  itself  anywhere,  cither  in  the  public* 
meeting  or  in  the  private  coterie.  The  political  education  here  is  mere  party 
education,  mere  blindness  led  by  blindness  or  worse ;  and  such  critical  or 
literary  education  as  is  supplied  by  that  press  which  reaches  the  people 
at  all,  is  weak,  meagre,  and  superficial,  wherever  it  is  not  positively  im- 
moral, false,  and  degrading,  as  is  too  much  of  what  we  find  adopted  here, 
copied  second  hand,  from  the  various  efflorescent  organs  of  neighbouring 
civilization.  This  tampering  with  opinion,  by  weakening  what  there  is  of 
belief  or  impulse  in  the  country,  while  offering  no  new  thought  or  strong 
conviction  instead,  right  or  wrong,  to  occupy  and  wring  exertion  from  our 
minds,  emasculates  our  intellectual  nature.  This  unhealthy  atmosphere  of 
falsehood  and  fever,  which  so  much  emulative  exaggeration  keeps  up  con- 
stantly around  us,  cannot  but  coutinue  to  degrade  us  more  and  more,  gene- 
ration after  generation ;  and  if  the  peasantry  learn  to  read  only  thisy  why 
then,  indeed,  they  had  better  have  learned  to  read  not  at  all.  Still,  men 
must  occupy  their  minds  with  something  besides  the  mere  routine  of  daily 
work,  chiefly  mechanical  as  it  is,  and  so  everywhere  almost,  where  even  a 
few  live  in  neighbourhood,  there  is  sure  to  be  some  sort  of  provision  for 
this  species  of  appetite.  If  not  the  poor  reading-room,  (that  is,  village 
club,  where  only  the  poison  we  have  described  yet  circulates,)  then  the 
pot-house,  where  the  want  of  true  occupation  for  the  miud  is  made  up  by 
another  species  of  excitement.  In  these  reading-rooms,  and  in  such  as 
may  be  established  more  widely  still  throughout  the  country,  doubtless 
tiiutfpapers  must  also  find  a  place,  because  meu  must  know  what  is  going 
on  in  the  world.    But  it  is,  as  yet  at  least,  only  as  organ*  of  news,  not  of 
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opinion,  that  wc  can  consider  them  capable  of  anything  but  harm.  We 
do  not,  however,  urge  their  exclusion  therefrom,  because  the  antidote  will 
strip  them  of  their  chief  power  of  mischief.  If  the  mi  ads  of  the  reading 
population  be  supplied  with  what  is  strong,  wholesome,  or  practically  in- 
teresting, they  will  care  little  for  the  vapid  emptiness  of  the  ordiuary  news- 
paper press;  and,  on  the  other  hand,  the  proprietors  of  the  latter  will  soon 
find  it  worth  their  while  to  611  their  columns  with  material  of  a  very  dif- 
ferent order. 

44  The  cheapness  of  books  is  now  such,  that  even  Irish  Poverty  is  no 
excuse  for  Irish  Ignorance,"  wrote  Davis, — dealing  with  almost  this 
very  subject, — ten  years  ago.  And  his  words  are  still  more  forcibly  true 
to-day.  No  village,  even,  need  be  without  at  least  a  few  volumes  of  sound 
History,  Biography,  Travels,  and  accounts  of  the  more  celebrated  discoveries 
in  practical  Science  and  Philosophy.  No  village  even  need  want  at  least 
some  small  collection  of  works  of  standard  literature,  whose  mission  is  to 
soften  and  civilize  by  the  influence  of  refinement  upon  the  imaginative 
sense.  No  village  need  want  a  few  good  Maps,  some  good  Dictionaries, 
and  perhaps  some  Cyclopaedia  of  general  science,  compiled  in  intelligible 
language.  For  all  these  things  may  now  be  had  at  prices  so  very  small,  in 
comparison  with  their  value  and  importance,  as  to  be  within  the  means  of 
even  the  humblest  circles.  All  that  can  be  needed  is  a  good  selection, 
and  perhaps  some  little  impetus  given  to  such  undertakings  in  the  com- 
mencement by  the  co-operation  of  those  better  able  to  afford  some  special 
assistance.  Nor  need  an  entire  collection  be  formed  at  once.  It  may  be 
amassed  very  gradually,  if  necessary,  and  as  it  grows  its  value  will  be  felt 
more  aud  more.  Wherever  there  are  even  a  few  families  who  can  read, 
and  who  live  near  each  other,  something  of  this  kind — be  it  ever  so  small 
at  first — may  be  organized  by  only  a  very  little  exertion.  And  wherever 
there  is  already  any  kind  of  village  club  or  reading-room,  (only  not  in  a 
pothouse,)  let  but  a  commencement  be  made  by  adding  occasionally  to  the 
stock  of  newspapers  now  and  again  a  solid  book, — whose  price  will  fre- 
quently be  only  a  little  more  than  that  of  half  a  week's  news. 

Nor,  again,  in  such  village  institutions  throughout  the  country  should 
the  materials  of  the  special  education  of  the  population  be  neglected.  In 
different  districts  the  people  arc  engaged  in  many  different  occupations, 
and  their  various^  modes  of  life  and  species  of  industry  should  suggest 
much  of  the  details  of  any  reading-room,  athenaeum,  or  similar  establish- 
ment, whether  comparatively  large  or  small.  The  farmer  should  find  in 
his  village  reading-room  the  best  attainable  works  upon  practical  and 
scientific  improvements  in  the  various  branches  of  Farming,  and  after  these 
the  best  intelligible  work3  on  Chemistry,  Natural  History,  Geology,  and  the 
kindred  sciences.  In  a  Mining  or  Manufacturing  district,  the  best 
elementary  (and  gradually  even  the  more  advanced)  works  upon  the  par- 
ticular Mining  or  Manufacturing  industry  there  carried  on,  afterwards 
books  on  other  similar  or  coguate  subjects,  and  always  the  best  accounts 
of  Mechanics  and  Mechanical  Applications.    And  so  on. 

The  difficulty  in  many  places  would  perhaps  be  in  making  the  necessary 
selections  at  first,  and  the  gradual  additions  to  them.    But  this  difficult/ 
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might  be  got  over  through  the  good  offices  of  friends  in  the  nearest  large 
town  where  books  might  be  advantageously  procured.  Almost  every- 
where, too,  the  national-schoolmaster  would  be  found  to  supply  an  excel- 
lent librarian  on  the  spot  where  as  yet  no  reading-room  or  nucleus  of  it 
exists;  so  that,  even  in  the  poorest  places,  a  little  beginning  may  be  made, 
which  will  rarely  fail  of  assistance  (by  donations  of  books  and  otherwise) 
at  the  hands  of  the  neighbouring  gentry,  the  better  educated  because 
richer  classes  of  the  community. 

Had  we  an  organization  like  that  of  the  communes  of  France,  (of  which 
indeed  we  have  some  day  to  give  our  readers  some  account,)  such  village 
institutions  might  well  be  supported  by  a  small  local  tax,  which  would 
very  soon  come  to  be  gladly  paid,  for  they  would  be  soon  felt  to  bo 
effective  school.'*,  the  most  effective  while  the  cheapest.  "  Were  such  a 
room  [reading-room]  in  every  village,"  says  Davis,*  and  how  truly, 
"you  would  soon  have  a  knot  connected  with  it  of  young  men  who  had 
abjured  cards,  tobacco,  dissipation,  and  more  fatal  laziness,  and  were 
trying  to  learn  each  some  science,  or  art,  or  accomplishment, — anything 
that  best  pleased  them,  from  mathematics  to  music."  ....  Hut 
with  such  a  prospect,  even  with  such  a  possibility  before  them,  even 
before  the  advent  of  a  public  system  of  organization  as  in  France,  may 
we  not  expect  that  the  richer  classes,  who  have  tasted  the  blessings  of 
education  themselves,  will  perform  such  duties  of  assistance  as  we  have 
pointed  out  ? 

In  the  better  country  towns  further  developments  of  course  would 
suggest  themselves,  and  among  these,  occasional  public  teaching  by  way 
of  Lecture,  upon  What  to  study,  and  How  to  study,  upon  the  general  and 
special  Uses  of  the  Books  and  other  means  of  education  found  in  the  district, 
upon  the  current  Popular  Fallacies,  and  upon  all  the  various  means  of  self- 
help  and  self-advancement.  Not  indeed  that  we  should  wish  to  see  here 
the  "  popular  lecturing"  on  the  American  plan,  or  at  least  as  it  is,  we 
believe,  practised  there.  Here  in  Ireland  we  want  the  rudiments  of  prac- 
tical knowledge,  and  are  not  yet  far  enough  advanced  to  gain  anything 
from  the  amusement  of  superficial  public  essayists.  But  we  are  persuaded 
that  a  few  earnest  and  solid  lectures,  of  the  kind  and  upon  the  subjects 
alluded  to,  would  kindle  much  zeal,  and  arouse  the  healthiest  excitement 
of  emulation. 

These  developments  arc,  however,  possible  only  in  the  more  populous 
and  wealthy  places;  but  even  in  the  smallest  village  the  little  reading- 
room  would  itself  tend  to  stir  up  the  energy  of  at  least  many  of  the  growing 
population,  for  such  institutions  (even  on  a  small  scale)  would  naturally 
become  the  centres  of  village  thought,  and  would  gradually  break  up  that 
isolation  which  is  the  chief  bar  to  the  social  advancement  of  the  more  dis- 
tant and  the  rural  districts.  Were  there  generally  such  impetus  given  to 
thought,  and  such  opport unities  afforded  to  the  latent  talent  of  this  people, 
many  years  would  not  elapse  before  this  whole  Nation  would  feel  the 

*  Selections  from  the  Literary  ami  Historical  Essays  of  the  late  Thomas  Pavi§. 
James  Duffy,  Dublin,  1846.    (In.)    p.  24.r»,  and  sec  p.  251-2. 
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warmth  of  awakening  life  throughout  its  every  nerve,  and  soon  should  we 
rejoice  in  the  end  of  our  darkness  and  degradation. 

We  do  not  need  to  say  more  here.  If  we  have  but  struck  the  key  of 
our  subject,  it  will  have  been  sufficient :  for  its  importance — all  the  ramifi- 
cations of  its  importance — arc  infinite,  and  will  suggest  themselves  to  every 
one.  The  provincial  press,  the  gentry  of  the  country,  and  besides  these, 
many  other  individuals  living  in  comfort  in  the  midst  of  struggling  igno- 
rance and  darkness,  have  it  in  their  power,  at  a  very  little  cost  and  with 
very  little  exertion,  to  accomplish  all  that  we  have  suggested.  We  shall 
only  remind  them  here  of  tlu'ir  power,  in  the  words  of  the  same  friend 
whom  we  have  before  quoted — their  friend  and  ours — in  speaking  of  the 
promoters  and  committees  of  just  such  institutions,  which  he  also,  several 
years  ago,  hud  exerted  himself  to  have  established  throughout  the  country: 
— •*  They  can  give  advice  and  facilities  for  improvement  to  young  men  of 
promise;  and  they  can  make  their  circles  studious,  refined,  and  ambitious, 
instead  of  being — like  too  many  in  Ireland — ignorant,  coarse,  and  lazy. 
The  cheapness  of  books  is  now  such,  that  even  Irish  poverty  is  no  excuse 
for  Irish  ignorance, — that  ignorance  which  prostrates  us  before  England. 
Wo  must  help  ourselves,  and  therefore  we  must  educate  ourselves." 


Art.  II. — Notices  of  Books,  <£c  (Xo.l  .) — The  Practicability  of  Improv- 
ing the  Dwellings  of  the  Labouring  Classe.%  with  Remarks  on  the 
Law  of  Settlement  and  Removal  of  the  Poor.  By  Cueyne  Brady. 
8vo.    Pp.  59.    London:  Stanford.  1854. 

Of  the  two  subjects  considered  in  Mr.  Brady's  pamphlet,  we  purpose  at 
present  giving  our  attention  to  but  one — that  which  relates  to  the  im- 
provement of  the  dwellings  of  the  working  classes.  In  a  moral,  social, 
and  sanitary  point  of  view,  it  would  be  difficult  to  find  a  subject  of  more 
importance,  or  with  more  direct  bearing  on  the  interests  of  the  community 
at  large,  than  that  we  are  about  to  consider.  It  is  one  the  influences  of 
which  reach  far  more  deeply  than  is  at  all  suspected  by  the  votaries  of  the 
fashionable  philanthropic  dilettantism  of  the  day.  It  would,  however,  be 
out  of  place  here  to  speculate  on  tho  possible  results  to  the  working 
classes  of  tho  extension  to  their  sphere  of  action  of  this  and  other  prin- 
ciples of  organization  and  association  of  capital,  which  have  done  so  much 
to  secure  the  stability,  permanence,  and  social  power  of  the  middle  and 
upper  classes.  Like  causes  will  ever  produce  like  results;  the  extension 
and  application  of  social  principles  which  have  produced  good  and  perma- 
•  nent  results  in  one  class,  is  but  a  question  of  time  as  regards  the  commu- 
nity. Class  reacts  upon  class,  and  with  an  equal  force  in  the  direction 
from  below,  and  that  from  above,  if  not  in  a  great  many  important 
respects,  greater  in  the  former. 

Few  of  those  whose  business,  curiosity,  worse  or  better  motives,  lead 
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them  for  a  brief  hoar  from  the  great  thoroughfares  of  life  to  the  narrow  and 
crowded  streets,  lanes,  and  alleys,  where  dwell  the  working  men  and  those 
who  have  no  work,  know  that  it  has  been  proved  by  experiment  that  it  is 
a  good,  safe,  and  profitable  investment  of  money  to  erect  commodious,  well- 
ventilated,  and  well-drained  houses  or  cottages,  and  to  let  them  in  whole 
or  in  parts  at  rents  which  can  aud  will  be  punctually  and  certainly  paid  by 
various  classes  of  tradesmen,  artizans,  and  even  day  labourers. 

Those  who  now  for  want  of  any  better  accommodation  available  with 
the  means  at  their  disposal,  are  condemned  to  live  in  close  and  stifled 
houses,  in  which  it  would  seem  as  if  ingenuity  had  been  exhausted  in 
endeavours  to  exclude  air  and  light,  and  to  secure  a  constant  supply  of  the 
foulest,  most  noisome,  and  unhealthy  exhalations,  can  afford,  and  would 
gladly  pay  for  a  set  of  rooms  or  a  cottage,  properly  lit,  ventilated,  and 
drained.  This  latter  proposition  would  perhaps  hardly  require  proof. 
There  are  some,  however,  sceptical  about  everything  which  claims  a  moral 
instinct  or  the  possession  of  a  rightly- adjusted  reasoning  faculty  by  the 
*'  lower  classes ; "  and  it  is  therefore  as  well  to  state  that  it  has  been 
proved  by  experiment  in  largo  towns,  and  most  abundantly  proved,  that 
working  men  will  gladly  apply  for  and  punctually  pay  for  improved  house 
or  lodging  accommodation.  The  first  proposition  did  require  to  be  tested 
experimentally ;  it  has  been  put  to  the  proof,  and  it  can  now  be  confidently 
stated,  that  it  is  a  safe  and  profitable  investment  to  build  houses  or  cottages 
for  the  accommodation  of  the  working  classes. 

These  must  bo  regarded  as  the  two  great  cardinal  points  in  this  im- 
portant social  movement;  they  constitute  the  base  on  which  alone  we 
can  rest  any  favourable  anticipations,  or  indulge  any  reasonable  hopes  of 
the  extcusion  of  this  great  principle  of  social  reform  (for  we  hold  it  is  no 
less)  to  a  degree  at  all  commensurate  with  the  magnitude  of  the  evils 
which  it  is  intended  to  counteract. 

We  do  not  wish  to  be  thought  nnjust  to  the  efforts  of  those  who  turn 
from  the  absorbing  and  attractive  frivolities  of  fashion,  or  the  graver  occu- 
pations of  business,  to  consider  modes  of  alleviating  the  conditions  of  their 
fellows.  We  know  that  there  are  many  with  whom  such  impulses  origi- 
nate in  deep  thought  and  earnest  feelings;  many,  too,  with  a  less  prompt 
energy,  love  good,  and  would  wish  it  done.  The  efforts  of  such  men 
must  ever  be  productive  of  good.  But  we  do  feel  called  upon  to  raise  our 
voices  against  a  system,  now  too  prevalent,  of  putting  measures  of  great 
public  utility — we  could  even  say,  in  many  instances,  of  great  public 
necessity — on  the  false,  unreal,  and  ephemeral  basis  of  fashionable  charity 
and  patronising  philanthropy.  Efforts  thus  originating,  and  with  no  more 
real  foundation  than  is  derived  from  the  weight  of  aristocratic  patronage, 
are  but  weak,  temporary,  fitful,  and,  by  their  failure,  often  irreparably  in- 
jure a  cause  which  could  not  but  have  succeeded  if  placed  on  the  secure 
basis  of  its  own  intrinsic  merits,  when  ever}-  man  who  joined  in  it  or 
worked  in  it  would  constitute  a  firm  pillar  of  support. 

To  improve  the  dwellings  of  the  working  classes  is  a  scheme  which,  in 
its  requisite  extension,  would  comprehend  the  improvement  of  large  sec- 
tions of  our  cities;  it  is  one  which  even  the  sceptical  will  admit  would  bo 
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a  measure  of  great  public  utility,  and  which,  we  doubt  not,  many  will  hold 
with  ourselves  to  be  one  of  great  public  necessity  in  a  sanitary  point  of  view. 
It  may  be  a  question  whether  such  a  scheme  is  not  in  the  highest  degree 
deserving  of  the  direct  attention  of  the  civic  authorities;  but  it  is  manifest, 
that  to  promote  any  extensive  system  of  individual  or  associated  action  for 
the  effectuation  of  this  object,  there  is  but  one  way,  and  that  is,  to  show 
that  it  is  not  only  a  safe  but  a  profitable  speculation ;  not  only  a  means 
for  the  manifestation  and  exertion  of  philanthropic  principles,  but  a  remu- 
nerative investment  for  capital.  We  will  therefore  adduce  some  of  the 
most  remarkable  instances  of  the  success  which  has  attended  the  efforts  of 
societies  and  individuals  in  the  erection  of  dwellings  for  the  labouring 
classes.  We  are  indebted  to  Mr.  Brady's  pamphlet  for  the  means  of 
illustration.  We  may  observe  that  he  has,  within  a  very  small  compass, 
most  admirably  succeeded  in  bringing  together  a  large  body  of  evidence, 
drawn  from  the  most  varied  sources,  and  which  no  individual  could  have 
acquired  without  considerable  labour  and  cost  of  time  and  talent,  though 
the  limits  which  he  has  assigned  to  himself  do  not  allow  him  to  enter  on 
the  subject  as  fully  as  its  vast  importance  demanded. 

Several  projects  have  been  undertaken  for  the  purpose  of  supplying 
lodging  accommodation  for  the  working  classes.  Of  these  may  be  men- 
tioned the  establishment  of  44  Model  Lodging  Houses"  for  single  men  aud 
single  women ;  the  erection  of  houses  to  accommodate  several  families,  or 
the  remodelling  of  existing  honscs;  and  the  erection  of  self-contaiued  small 
houses  or  cottages,  with  yard  or  garden,  for  single  families.  We  believe 
that  a  very  serious  error  in  principle  has  been  committed  in  the  adoption 
of  the  term  44  Model,"  and  its  application  to  any  house  or  cottage  destined 
for  the  residence  of  an  independent  workman  or  labourer  of  any  kind,  who 
is  able  and  willing  to  pay  for  a  room  or  a  cottage.  It  implies  what  does 
not  exist,  some  kind  of  charitable  relation,  however  remote  or  indefinite, 
between  the  tenant  and  the  landlord,  and  we  trust  that  the  spirit  to  repu- 
diate this  relation,  as  false  and  unsound  in  principle  as  it  is  actually  unreal, 
will  never  cease  to  operate  in  the  mind  of  the  independent  artizan.  We 
may  observe  that  this  feeling  has  already  fouud  exprcssiou.  At  a  public 
meeting  in  London,  Lord  Ingestre  stated  that  many  workmen  did  not  like 
model  lodging-houses,  which  they  regarded  in  the  light  of  a  charity,  and 
had  asked  why  they  could  not  have  a  house  as  much  their  own  as  any 
lord.  What  object  it  subserves  except  that  of  implying  44  patronage," 
44  amelioration,"  or  damaging  the  scheme  by  the  suggestion  of  charitable 
relations  which  do  not  exist,  we  can  in  noway  conceive,  and  we  trust  there- 
fore to  see  the  word  44  Model"  exploded.  The  movement  may  be  consi- 
dered to  have  been  first  prominently  brought  before  the  English  public  by 
the  establishment  in  London,  in  1844,  of  "  The  Society  for  Improving  the 
Condition  of  the  Labouring  Classes."  The  first  operation  of  this  society 
resulted  in  the  erection  of  the  44  Model  Buildings,1'  near  Bagnigge  Wells, 
which  consisted  of  nine  small  houses  and  one  large  one.  '1  he  buildings 
were  occupied  in  1845,  aud  in  their  erection  a  sum  of  £5,325  was  ex- 
pended,  in  addition  to  which  the  site  cost  £1,045;  the  rents  average 
£391  per  annum;  taxes  and  current  expenses,  £83;  which  leaves  a 
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return  of  4  J  per  cent  on  the  coat  of  the  buildings,  and  4  per  cent,  on  the 
rent  of  the  land.  In  1 849  this  society  erected  a  range  of  buildings  to 
accommodate  54  families,  in  Streatham-strcet,  Bloomsbury;  it  is  stated 
that  the  arrangements  for  insuring  the  privacy  and  independence  of  each 
family  arc  excellent  and  effective.  The  land  on  which  the  buildings  stand 
is  rented  at  £50  per  annum,  the  cost  of  erection  was  £8,860,  yet  there  has 
been  a  return  of  5^  per  cent,  on  the  outlay.  The  operations  of  this  society 
have,  however,  been  exceeded  in  magnitude  by  those  of  "  The  Metropo- 
litan Association  for  Improving  the  Dwellings  of  the  Industrious  Classes," 
which  obtained  a  royal  charter  of  incorporation  in  1845.  The  capital  for 
the  Metropolis  is  £100,000,  and  by  a  supplementary  charter,  £1,000,000 
for  the  Provinces;  the  shares  arc  £25  each.  This  association  has  creeled,  in 
St.  Pancras  road,  20  sets  of  tenements  containing  two  rooms,  and  yo  con- 
taining three  rooms,  the  rents  varying  from  3v.  Gd.  to  G.?.  6d.  per  week; 
the  ground  in  front  of  the  buildings  is  enclosed,  and  forms  a  playground 
for  the  children,  while  in  the  rere  there  is  a  wash  -house.  These  buildings 
cost  £17,736.  The  Albert-street  Family  Dwellings,  containing  GO  sets  of 
rooms,  cost  £16,297.  Not  to  enter  more  into  the  details  of  the  opera- 
tions of  this  association,  it  may  be  stated  shortly  that  the  total  cost  of  the 
dwellings  for  families  amounted  to  £33,000,  and  the  profits  were  a  net 
per-centagc  of  nearly  £5.  Under  the  supplemental  charter  four  branches 
of  the  association  have  been  established  at  Uamsgate,  Brighton,  Dudley, 
and  Newcastle;  the  most  valuable  feature  of  their  charter,  however,  is  the 
limitation  of  individual  liability  to  the  amount  of  shares  severally  subscribed 
for.  Another  very  successful  society  is  "  The  Windsor  Uoyal  Society," 
which  is  registered  as  a  public  company  under  the  Joint  Stock  Companies 
Act;  they  have  built  cottages,  purchased  and  remodelled  large  houses; 
their  directors  state  in  their  report,  that  the  society,  when  in  full  operation, 
44  may  reasonably  look  forward  to  a  permanent  dividend  of  5  per  cent,  on 
the  capital  invested." 

Individual  enterprise  has  also  been  attended  with  marked  success  in  the 
furtherance  of  this  movement.  Mr.  Hilliard  realizes  about  8  per  cent,  on 
the  money  invested  in  the  erection  of  12  houses  for  four  families  each, 
near  the  Shadwell  Station  of  the  Blackwall  Railway.  In  Glasgow,  Mr. 
Lumsden  has  erected  a  set  of  dwellings  containing  31  tenements,  all  profit- 
ably let.  In  Edinburgh,  the  Pilrig  Model  Building  Association  has  erected 
44  houses,  at  an  average  expense  of  £92  each;  the  rental,  after  deduction 
of  all  expenses,  yields  an  annual  dividend  of  5  per  cent.,  leaving  a  surplus 
of  £45  to  form  a  sinking  fund.  These  dwellings  are  amongst  the  most 
commodious  and  excellent  that  have  been  erected  by  any  society;  each 
•lira  a  separate  entrance,  is  well  ventilated,  and  is  supplied  with  gas  and 
water;  and  a  plot  of  ground  is  attached  to  each  house.  In  more  than 
twenty  places  in  England  aud  Scotland,  movements  similar  to  the  above 
have  either  been  commenced  or  arc  actually  in  operation.  In  all  instances 
in  which  societies  have  been  in  operation  for  even  a  limited  time,  it  has 
been  clearly  shown  that  the  investment  is  a  profitable  one. 

Snch  is  a  brief  sketch  of  the  present  condition  and  prospects  of  this 
most  important  movement,  and  in  no  department  of  our  social  economy 


Digitized  by  Google 


74 


Journal  of  Social  Progress. 


is  there  more  need  for  reform.  Nowhere  are  the  transitions  from  the 
glitter  of  the  fashionable  thoroughfares  to  the  dilapidated  streets  and  the 
close  and  crowded  lanes,  inhabited  by  the  poor  and  the  working  classes 
indifferently,  more  sudden  and  startling  than  in  Dublin.  On  the  other 
hand,  numerous  centres  exist  well  suited  by  their  aspect,  elevation,  advan- 
tageous falls  for  drains  and  sewers,  for  the  erection  of  rows  of  cottages  or 
squares  of  small  houses,  iu  districts  where  property  could  be  readily  pur- 
chased, and  there  is  no  doubt  that  capital  would  be  safely  and  profitably 
invested  in  supplying  the  wants  of  the  Dublin  artizans  in  improved  house 
or  lodging  accommodation.  Such  is  the  light  in  which  this  movement 
must  be  regarded;  for  if  it  gain  no  more  solid  support  than  the  patronage 
of  fashion  or  the  impulses  of  ephemeral  philanthropy,  we  despair  of  its 
ever  reaching  that  development  which  alone  will  enable  it  to  remedy  wide- 
spread evils. 

In  treating  of  this  subject  it  would  be  unjust  to  omit  to  mention  the 
names  of  our  fellow-citizens,  Sir  E.  Borough,  and  Messrs.  Vance  and  Pirn ; 
to  the  exertions  of  the  two  former  we  owe  the  establishment  of  the 
"Model"  lodging-houses,  admirable  in  everything  except  name.  To  the 
enterprise  of  the  Messrs.  Pirn,  their  workmen  are  indebted  for  the  com- 
fortable cottages  erected  at  Harold's-cross.  With  such  excellent  examples 
before  us,  we  cannot  doubt  that  admirable  materials  exist  in  Dublin  for  the 
formation  of  a  "  Building  Association"  worthy  to  rival  those  of  London  or 
Edinburgh. 



Art.  II.  (No  2.) — The  Fine  Arts,  their  Nature  and  Relations;  by  M. 
Guizot  :  translated,  with  the  assistance  of  the  Author,  by  George 
Grove:  with  illustrations  drawn  on  wood  by  George  Scharf,  jun. 
London:  Thomas  Bosworth.  1853.  (Price  14.$.) 

We  have  already  taken  frequeut  occasion  to  insist  on  the  very  great  im- 
portance to  society  of  cultivating  acquaintance  with  the  principles  of  tbo 
Fine  Arts,  so  as  to  become  more  alive  to  their  influence,  in  an  age  in 
which  the  prevalent  tendency  of  the  human  mind  (at  least,  so  far  as  we 
can  judge  from  such  influences  as  are  suffered  to  penetrate  to  this  country) 
is  so  decidedly  utilitarian ;  a  tendency  which  does  and  will  discountenance, 
and,  with  success  but  too  sad,  reach  even  to  neutralize  and  suppress  the 
suggestions  of  the  Spiritual.  The  great  value  of  Art  lies  in  its  being  one 
of  the  languages  of  those  higher  powers  of  the  Soul,  one  of  the  exponents 
of  those  purer  emotions  and  more  heavenly  ideas,  which  are  wholly  un- 
connected with  the  world's  everyday  life,  its  gaius  and  its  losses,  and  the 
pomps  and  vanities  of  its  petty  schemes  of  social  ambition.  The  God-like 
part  of  the  Soul  of  Man  is  quite  above  all  these  things,  and  in  everyday 
lifo  it  seldom  speaks:  and  yet,  out  of  the  bounds  of  this  poor  temporary 
world,  it  is  precisely  that  part  of  Man's  Soul  alone  which  will  be  found  to 
have  any  value.  It  is  the  spiritual  improvement  which  the  opportunities 
of  a  6nite  existence  permit  us  to  attain  which  is  the  whole  end  of  human 
life:  the  wealth  and  station  to  be  achieved  by  industry  and  "success  in 
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the  world" — even  when  honestly  achieved,  which  is  rare — will  profit  not 
at  all  This  is  the  teaching  of  Religion,  with  which  Faith  has  satisfied 
and  to  which  it  has  accustomed  our  minds.  But  the  suggestions  of  the 
Spiritual  do  not  often  come  by  mere  reflection,  nor  do  they  always  last 
throughout  the  year  merely  because  we  are  so  often  reminded  of  them 
during  the  little  hours  of  our  devotional  exercises.  And  so  abroad, 
throughout  all  the  face  of  Nature,  God  has  lavishly  impressed  those  sug- 
gestions, leaving  no  one  creation  of  His  hand,  however  varying  in  size,  in 
intention,  in  importance,  in  form,  without  its  own  peculiar  power  of  expres- 
sion, whereby  it  is  able  to  suggest  a  universe  of  the  grandest,  the  purest, 
and  the  most  spiritual  thoughts.  And  it  is  the  province  of  the  Fine  Arts, 
(which  are  only  the  reduction  into  Form  of  the  Conceptions  of  those  men 
upon  whom  God  has  conferred  a  more  peculiar  sensitiveness  to  the  Spiritual, 
and  thns  a  deeper  insight  into  the  meaning  of  that  Expression  of  which  all 
Natural  forms  arc  capable — men  whom  we  call  Artists,)  it  is  the  province 
of  the  Fine  Arts,  we  say,  to  supply,  in  the  midst  of  the  Artificial  Life  of 
Civilization,  in  our  houses  and  our  cities,  those  same  suggestions  of  a  fairer 
world  of  thought,  which  the  Imagination,  well  directed,  is  found  able  to 
express  through  the  infinite  forms  of  Beauty. 

But  though  we  have  desired,  and  do  still  intend  constantly  to  urge  on 
those  of  our  population  whom  this  Journal  may  be  expected  to  reach,  the 
true  aim  of  Art,  and  the  importance  of  its  cultivation,  or  at  least  of  the 
cultivation  of  some  knowledge  of  it  and  taste  for  it,  especially  among  those 
whose  ordinary  avocations  are  those  of  manual  industry  or  of  commerce, 
still  it  is  for  us  only  to  point  ont  the  direction  rather  than  to  supply  the 
means  of  pursuing  it  in  detail.  And  since  the  nature  of  our  enterprise 
docs  not  permit  more,  we  shall  hold  it  as  part  of  our  duty  at  least  to  in- 
form our  readers  where  and  how  they  may  procure  for  themselves  those 
means.  Amidst  the  vast  piles  of  mere  rubbish  which  the  press  in  the 
nineteenth  century  annually  pours  out,  (and  of  the  worst  sort  of  which 
unfortunately  the  current  44  cheap  literature"  is  chiefly  composed,)  much  of 
course  has  the  pretension  to  instruct  in  the  various  provinces  of  Art. 
For  the  most  part  these  guides  are  wholly  unworthy  of  trust,  but  indeed 
for  the  most  part  they  consist  of  mere  words,  without  any  meaning  at  all. 
We  shall  not  therefore  think  it  worth  while  to  notice  even  the  existence 
of  l>ooks  of  this  class,  unless  it  chance  that  any  of  them  may  serve  as  a 
vehicle  for  ideas  so  directly  poisonous  as  to  demand  some  exposure  by 
way  of  antidote.  And  the  same  remark  will  apply  to  the  richer  and 
costlier  rubbish  of  the  English  press,  though  here  indeed  the  price  prevents 
any  very  extensive  mischief  from  being  bred  by  it.  There  are,  however, 
occasionally  printed  in  the  English  language  works,  some  translated  and 
some  even  original,  which  with  more  or  less  force  explain  the  true  prin- 
ciples or  make  plain  the  real  value  of  Art,  and  as  in  this  country  there  is 
a  singular  dearth  of  real  criticism  or  literary  analysis,  we  shall,  in  the 
course  of  our  more  humble  labours,  endeavour  to  let  no  such  publication, 
so  far  as  our  limits  will  allow,  to  pass  without  some  notice  by  which  our 
readers  may  be  informed  of  its  value. 

The  volume  whose  title  stands  at  the  head  of  this  paper  is  not,  and  does 
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not  pretend  to  be,  a  detailed  treatise  upon  the  Fine  Arts  at  all.  It  has 
nothing  of  the  technical  in  it ;  it  does  not  profess  to  teach  the  means  or 
mystery  of  Art;  and  even  its  general  tone  cannot  be  said  to  be  commen- 
surate with  the  higher  view  of  the  subject  and  of  its  importance  which  wo 
have  just  indicated;  nor  indeed  will  the  name  of  M.  Guizot  lead  to  any- 
such  expectations.  His  aim  in  this  work  is  simply  to  suggest  to  the 
general  reader  some  of  those  general  considerations  upon  the  province  of 
Art  itself,  and  on  the  characteristics  and  true  limits  of  its  various  depart- 
ments, which  are  indeed  essential  to  a  right  understanding  of  the  subject, 
and  of  course  to  the  legitimate  practice  of  Art,  but  which  have  been 
ignored  by  too  many  modern  professors,  (leading  astray  of  course  the 
public  who  believe  in  them,)  and  the  neglect  of  which  has  gradually  pro- 
duced that  degradation  of  taste,  or  it  may  be  said,  perhaps,  that  incom- 
petence to  form  any  opinion  at  all,  which  is  generally  observable  among 
even  the  better  educated  visitors  of  the  sculpture  or  picture  gallery.  And 
in  addition  to,  and  illustration  of,  his  **  Essay  on  the  relations  and  differ- 
ences of  the  Fine  Arts,"  the  author  has  appended,  what  indeed  forms  the 
bulk  of  a  very  graceful  volume,  44  Descriptive  Criticisms"  on  certain  of 
the  great  pictures  of  the  Italian  and  French  Schools  in  the  Gallery  of  the 
Louvre,  or  which  were  there  between  1808  and  IS  1 4,  when  M.  Guizot 
made  the  notes,  now  edited  by  him  for  the  public,  during  a  studious  exa- 
mination of  the  marvels  of  Art  which  the  victorious  "armies  of  France,  in 
their  march  over  the  world,  had  amassed  and  brought  back  with  them  to 
the  metropolis." 

The  philosophy  of  M.  Gui/.ot,  as  is  well  known,  is  by  no  means  of  the 
most  Spiritual,  but  he  is  full  of  the  good  taste  of  a  highly  cultivated  mind, 
and  the  observations  of  a  man  of  so  much  ability,  so  much  learning,  and 
so  much  energy  of  character,  upon  such  a  subject  as  that  of  Art  itself,  and 
of  the  great  individual  Works  of  Art,  must  be  full  of  interest.  The 
present  Essay  and  Critical  Descriptions  possess  certainly  the  more  value, 
because,  though  doubtless  corrected  by  the  experience  of  mature  years, 
they  are  the  work  of  one  still  young,  of  one  who,  in  those  earlier  days  at 
least,  had  not  shaken  himself  free  from  the  natural  enthusiasm  of  French 
youth,  whose  influence  the  growing  ascendancy  of  that  purely  rationalist 
principle,  with  its  perpetual  compromise  of  opinion  and  low  tone  of  senti- 
ment, which  characterizes  the  doctrinaire  philosopher,  had  not  yet  over- 
thrown. And  the  professional  artist,  too,  will  often  find  the  speculative 
criticism  of  the  philosopher  (if  he  be  also  a  man  of  refined  taste  and  exten- 
sive observation)  of  no  small  vahie,  because  he  sees  with  the  eves  of  those 
for  whom  the  language  of  Art  is  intended,  and  he  is  not  led  away  bv  those 
mere  considerations  of  technical  excellence  and  difficulties  of  manipulation 
overcome,  upon  which  the  professional  man  too  often  so  closely  fixes  his 
attention  as  to  forget  the  general  purpose  or  aim  of  his  piece,  which  is  of 
course  the  very  essence  of  it  after  all.  And  M.  Guizot,  in  the  conclusion 
of  his  Essay,  with  great  truth  and  some  eloquence,  urges  still  further  the 
importance  of  philosophical  investigation  into  the  '*  ground  of  the  nature 
of  each  of  the  Fine  Arts,  and  of  the  relations  or  differences  which  unite  or 
Beparate  them." 
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"  In  whatever  work  he  is  engaged,  the  Artist  is  suhject  to  laws  which  are 
founded  in  his  nature  as  a  man,  and  in  the  nature  of  the  substances  with  which 
he  deals.  To  trace  these  laws  will  be  the  endeavour  of  every  true  philosophy  of 
the  Fine  Arts.  The  student  must  commence  his  task  by  humbly  following  in  the 
steps  of  genius,  and  patiently  examining  into  her  methods  of  action ;  he  will  thus 
endeavour  to  discover  the  direction  in  which  she  is  tending,  and  when  he  is  satis- 
fied that  he  knows  what  genius  is,  the  height  she  may  attain  to,  and  the  methods 
by  which  she  must  reach  that  height,  he  will  dare  to  take  his  place  at  her  side, 
aiul  illuminate  her  path  with  that  torch,  which,  but  for  her,  he  would  never  have 
been  able  to  kindle." — p.  47. 

The  scope  of  the  author's  own  discourse  is  of  course  but  limited,  yet 
though  so  short  an  essay,  it  suggests  with  abundant  clearness  a  great  part 
of  the  more  important  principles  upon  which  the  subject  hangs,  and  with 
great  grace  suggests  the  proof  of  the  truth  of  each,  even  in  the  very  state- 
ment of  it ;  so  that  he  has  abundantly  succeeded — looking  at  the  subject 
as  a  lecturer  like  (iuizot  must  look  at  it,  not  indeed  from  a  very  lofty 
stand,  bnt  still  from  one  much  higher  than  most  modern  writers — in  per- 
forming his  promise  of  (to  use  his  own  words):  "  indicating  the  principal 
points  of  view  from  which  the  Fine  Arts  must  be  observed  if  they  are  to 

be  intelligently  and  correctly  appreciated;  and  from  the 

nature,  aims,  and  processes  of  each  of  these  Arts,  to  deduce  the  laws  to 
which  it  is  subject,  and  thus  to  lay  the  first  steps  of  that  ladder  which  is 
mounted  with  rapid  strides  by  genius,  and  leads  at  last  to  that  height  of 
perfection  which  is  at  ouce  the  object  and  the  result  of  her  most  daring 
attempts." 

The  first  division  of  his  subject  is  suggested  by  the  much  and  long 
agitated  question  of  the  relative  superiority  of  Painting  and  Sculpture,  for 
which  M.  Gui/.ot  thinks  it  more  to  the  purpose  to  substitute  an  inquiry 
into  the  grounds  and  limits  of  each.  Aud  his  remarks  are  generally  just, 
and  ofteu  conclusive  in  pointing  out  the  dangerous  mistakes  produced  by 
the  imitation  by  cither  Art  of  the  effects  peculiar  to  the  other.  For  "  the 
paths  of  the  Painter  and  the  Sculptor  are  quite  distinct,"  and  generally 
the  subject,  aud  always  the  treatment  of  it,  that  is  appropriate  for  the  one 
is  quite  unsuitable  for  the  other.  Aud  the  writer  immediately  defines  the 
peculiar  bouuds  of  each,  when  he  remarks  that  the  plastic  arts  in  general 
being  able  to  represent  cither  "actions"  or  "situations,"  ("  iu  which  aro 
included  all  the  aspects  under  which  man  and  nature  present  themselves 
to  them,")  the  former  suggests  his  proper  subjects  to  the  Painter,  aud  the 
latter  to  the  Sculptor  especially.  The  aim  of  the  Sculptor  must  ever  be 
simple  Beauty;  he  must  preserve  simplicity  both  of  subject  and  treatment, 
or  he  becomes  uutrue,  (as  in  the  instance  of  Pugct's  "  Milo,"  in  the  Louvre, 
referred  to  iu  M.  Guizot's  criticism,  and  engraved  at  p.  17);  or  altogether 
mean  and  even  ludicrous,  (as  in  so  many  of  Bernini's  fantastic  groups,  and 
those  of  his  school,  such  as  the  five  monstrous  compositions  by  Fr.  Bertos, 
said  to  have  belonged  to  Napoleon,  and  lately  at  the  Dublin  Exhibition). 
And  he  must  accordingly  submit  to  very  narrow  limits  in  his  rendering  of 
motion  or  action,  else  he  fails  to  convey  the  idea;  and  wanting  that,  the 
very  effort  makes  the  marble  seem  yet  more  dead  aud  heavy  (as  in  the 
small  group  of  the  Ascension,  for  instance,  which  stands  over  the  high 
altar  at  St.  Andrew's,  Westlaud-row, — We  believe  it  is  by  Hog  an, — which 
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a3  a  bas-relief,  and  so  partaking  of  the  character  of  painting,  would  have 
been  beautiful  enough).  And  with  reference  to  the  simplicity  of  Form 
thus  required  in  Sculpture,  M.  Guizot  proceeds  to  remark  on  one  or  two 
points  which  have  often  struck  us  before,  and  which  it  would  be  well  for  cer- 
tain of  our  ablest  professors,  whom  we  could  name,  to  consider  in  future: — 

"Were  the  Sculptor  to  attempt  to  imitate  nature  iu  minor  details,  he  would 
fail  to  produce  the  etTcct  which  she  produces,  while  he  would  mi.ss  that  which  is 
within  his  reach.  Thus  the  great  masters  of  antiquity  treated  the  hair  of  their 
statues  in  masses,  hceausc  they  felt  that  the  nature  of  marble  forbade  its  being 
divided  into  detached  filaments,  and  that  any  attempt  to  produce  actual  lightness 
by  such  means  would  result  in  an  opposite  effect,  while  by  disposing  of  it  iu  broad 
ami  well-defined  masses,  and  by  attention  to  light  and  shade,  [the  knowledge  of 
the  ancient  Sculptors  of  the  cftect  of  which  is  probably  the  main  cause  of  the 
simplicity  and  breadth  of  surface  in  their  statues,]  all  the  appearance  of  lightness 
could  be  obtained.  Thus,  too,  they  put  no  pupils  into  the  eyes  of  their  finest 
statues,  because  as  the  pupil  is  not  really  a  projection,  there  would  be  in  the 
small  cavity  necessary  to  mark  it,  a  mean  appearance  [l>csidcs  the  untruth],  in- 
consistent with  a  grand  effect :  ami  they  also  probably  wished,"  adds  AI.  Guizot, 
"  to  avoid  giviug  the  eyes  a  fixed  and  unnatural  look." 

The  author  goes  on  to  consider  the  requirements  of  Design  in  Painting, 

and  with  great  clearness  directs  attention  to  the  independent  sphere  of  the 

Painter,  whose  especial  subject  lies  rather  in  the  action  than  iu  the  actors 

of  his  picture,  and  whoso  studies  must  embrace  the  art  of  Relief  in  a  much 

larger  and  complete  sense  thau  those  of  the  Sculptor.    The  Sculptor  needs 

not  to    detach  his  figure  from  the  back-ground."    The  Painter  must  find 

in  the  Art  of  Relief  results  far  more  perfect  than  could  be  learned  in 

studying  from  the  marble.    In  a  painting: 

41  A  figure  must  be  surrounded  with  air,  and  must  look  as  if  it  could  be  walked 
round :  the  eye  must  be  tempted  into  the  belief  that  it  is  standing  out  from  the 
canvas,*  or  rather  that  the  canvas  is  far  baek  from  it.  This  is  the  power  which 
was  possessed  by  Paul  Veronese,  by  Gnido,  Caravaggio,  the  Caracci,  and  Cor- 
regio;  a  power  which  is  only  to  be  acquired  by  the  study  of  nature, — that 
nature  in  which  the  scene  of  the  picture  is  laid,  and  which  is  to  form  its  buck- 
ground  

u  It  is  plain,  then,  that  the  Painter  has  nothing  to  borrow  from  the  Sculptor. 

 The  Painter  must  study  nature ;  from  her  he  must  acquire  that 

facility,  grace,  simplicity,  and  truthfulness,  of  which  indeed  admirable  example* 
may  be  found  in  sculpture,  but  which  can  hardly  be  said  to  be  borrowed  thence, 
even  by  him  who  imitates  them,  because  possession  of  these  rare  excellencies  is 
only  to  be  obtained  by  the  observance  of  living  forms."  f 


*  In  Franco  the  painter  too  frequently  applies  himself  almost  solely  to  pro- 
ducing this  "effect,"  and  among  the  vulgar  the  "illusion"  is  satisfactory.  Thia 
is  emphasising  (and  often  exaggerating  so  as  to  falsify)  the  accident  at  the 
expense  of  the  essence  of  the  subject ;  and  M.  Guizot  of  course  does  not  mean  to 
countenance  so  fatal  an  error.  Vet  we  have  selected  this  extract,  liecuuse  among 
us  the  Painters  are  in  the  extreme  of  forgetting  to  learn  the  necessity  of  repre- 
senting this  "aerial  perspective"  at  all. 

t  "  We  must  make,"  Antoinc  Caypel  used  to  say,  "  the  figures  in  our  pictures 
living  modelsof  the  antique  statues ;  not  let  the  statues  be  the  originals  of  our  painted 
figures."  [A  beautiful  example  of  the  success  of  a  great  painter  iu  this  particular 
will  be  found  in  Lord  Portarlington's  Nicolas  Pot  skin,  now  at  the  Exhibition 
of  the  Irisu  Institution,  (R.  II.  Academy,  Abbey-street,)  the  Bacchanalian^ 
No.  50  in  the  Catalogue  of  the  1. 1.  The  delicacy  and  force  with  wliieh  the  aerial 
perspective  is  preserved  in  this  group,  of  which  each  figure  seems  the  living 
original  of  an  antique  statue,  leaves  absolutely  nothing  to  be  desired.] 
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M.  Guizot  completes  his  Essay  by  observations  upon  the  province  of  the 
Engraver,  as  the  translator  of  the  Painter  as  it  were  into  another  tongue, 
and  explains  with  characteristic  clearness  the  legitimate  means  by  which 
the  required  effect  is  reached  in  this  third  Art,  the  true  principles  of  which 
arc  perhaps  less  commonly  understood  than  those  of  the  others.  But  we 
have  no  space  for  further  extracts,  and  those  wo  have  made  have  been 
selected  even  less  as  specimens  of  a  book  we  desire  to  recommend  to  our 
readers  and  to  all  schools  of  Art,  (in  the  schools  of  **  Design,"  the  Masters 
would  find  much  to  learn  in  it  of  the  first  principles  of  Art,)  than  as  the 
expression  of  solid  matter  of  instruction  and  reflection  upon  the  subject  in 
some  of  its  bearings,  in  which,  though  extremely  important,  it  is  here 
almost  unknown. 

Of  the  bulk  of  the  volume  we  only  need  to  say  that  it  consists  of  a  series 
of  admirably- written  critical  descriptions  of  some  of  the  masterpieces  of 
Raffaelle,  Ginlio  Romano,  Corrcggio,  Andrea  del  Sarto,  Bassano,  Paolo 
Veronese,  the  Caracci,  Pal  in  a,  Domenichino,  Guido,  and  Caravaggio,  and 
of  Poussin,  Lesueur,  Santcrre,  De  la  Hyrc,  and  Vanloo.  In  these  a  great 
deal  of  information  upon  the  schools  and  the  styles  of  the  various  Artists 
is  interwoven  with  simple  narrative  and  elegant  description;  and  though 
the  critical  opinions  of  AI.  Guizot  are  not  always  very  lofty  or  very  pro- 
found, they  are  at  least  full  of  intelligence  and  thought,  and  may  often 
suggest  deep  truth,  though  not  iuvariably  founded  upon  it.  This  edition 
(to  conclude)  is  very  elegantly  printed,  and  is  illustrated  by  seventeen 
drawings  on  wood,  representing  in  outline  the  principal  subjects  of  the 
author's  criticisms.  The  drawings  appear  to  have  been  correctly  though 
not  very  tenderly  executed,  and  the  wood  engraving,  though  coarse  and 
sometimes  inaccurate,  (as  in  the  rendering  of  Uaflaelle's  conceptions  in 
England  one  must  expect,)  is  bold,  and  furnishes  a  fair  memorandum  of 
the  designs,  and  of  the  great  engravings  after  the  originals. 

A  paragraph  from  the  Preface  (on  which  the  reader  will  not  think  so 
much  space  thrown  away)  may  serve  as  an  appropriate  concluding 
reflection : — 

44  The  study  of  Art  possesses  the  great  and  peculiar  charm,  that  it  is  absolutely 
unconnected  "with  the  affairs  and  contests  of  ordinary  life.  By  private  interests, 
by  political  questions,  and  by  philosophical  problems,  men  arc  deeply  divided  and 
set  at  variance.  But  V-yond  and  above  all  such  party  strifes,  they  arc  attracted 
and  united  by  a  taste  for  the  beautiful  in  Art;  it  is  a  taste  at  once  engrossing  and 
unselfish,  which  may  be  indulged  without  effort,  and  yet  has  the  power  of  exciting 
the  deepest  emotions ;  a  taste  able  to  exercise  and  to  gratify  both  the  nobler  and 
the  softer  parts  of  our  nature — the  imagination  and  the  judgment,  love  of  emotion 
and  power  of  reflection,  the  enthusiasm  and  the  critical  faculty,  the  senses  and 

the  reason  The  vcrv  differences  and  debates  arising  from  an 

intellectual  exercise  at  once  so  varied  and  so  animated,  have  the  rare  advantage 
that  they  may  be  eager  without  becoming  angry,  that  in  their  pertinacity  there  ia 
nothing  of  rancour,  and  that  while  they  rouse  the  passions,  they  at  the  same  time 
disarm  them  of  their  bitterness." 

This  work,  then,  is  eminently  one  of  those  which  should  find  a  place, 
not  only  on  every  drawing-room  table,  but  also  in  the  collections  of  the 
less  affluent  classes;  and  its  very  low  price  (for  so  elegant  and  beautifully 
printed  a  volume)  should  gain  it  admission  to  very  many  even  of  these. 
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Art.  II.  (No.  3.) — l^s  Poules  bonnes  pondeuses  reconnuei  au  moyen  de 
Signes  certainty  et  indication*  pratiques  pour  /aire  des  poulets  et  des 

volailles  grasses  Par  M.  Orange,  Medicin  Veterinaire%  Paris^ 

1853.  (Good  laying  hens  distinguished  by  certain  sigus,  and  prac- 
tical indications  how  to  fatten  chickens.) 

Notwithstanding  the  practically  unlimited  demand  for  eggs,  and  the  com- 
paratively high  price  they  fetch,  the  management  of  poultry  as  a  branch  of 
household  industry  is  but  little  practised  in  Ireland.  Immense  numbers  of 
eggs  are  indeed  anuually  exported  to  England,  but  the  total  production  is 
not  one-tenth  of  that  which  it  easily  might,  and  ought  to  be;  and  there  are 
even  districts  where  eggs  are  comparatively  scarce.  The  same  observations 
apply  to  the  fattening  of  fowl  for  the  table,  which  is  but  very  imperfectly 
understood  in  this  country,  although  it  might  be  made  a  source  of  wealth, 
as  well  as  of  one  of  the  most  nutritious  elements  of  food.  Nowhere  is  this 
branch  of  industry  better  understood  or  more  cultivated  than  in  France, 
and  it  is  incredible  how  much  it  influences  the  condttiou  of  the  peasantry 
there.  As  may  be  anticipated,  very  many  books  are  published  upon  so 
popular  a  subject;  but,  as  among  ourselves,  most  of  them  arc  mere  repro- 
ductions of  one  another.  We  are  glad,  however,  to  be  able  to  mention  a 
complete  exception  to  this  rule,  in  the  book  whose  name  we  have  quoted  at 
the  head  of  this  notice.  It  is,  indeed,  a  book  well  worthy  of  the  attention 
of  all  who  take  an  interest  in  the  rearing  of  poultry,  and  although  strictly 
speaking,  the  subject  comes  more  within  the  province  of  an  agricultural 
journal,  we  have  been  tempted  to  notice  it  in  the  hope  that  some  more 
attention  would  be  thereby  directed  to  this  lucrative,  but  yet  little  developed 
Domestic  Industry. 

The  book  treats  generally  upon  the  subject  of  poultry,  especially  upon 
the  fattening  of  pullets,  and  is,  perhaps,  at  once  the  most  complete,  and 
at  the  same  time,  the  most  intelligent  authority  upon  the  natural  history 
of  domesticated  fowls,  their  different  varieties,  the  crossing  of  breeds,  their 
management  and  feeding,  artificial  incubation,  the  preservation  of  eggs, 
&c,  which  we  have  ever  seen.  The  most  novel  feature  in  the  book  is, 
however,  the  portion  devoted  to  the  signs  by  which  those  hens  which  are 
capable  of  laying  the  greatest  number  of  eggs,  may  be  recognized. 
These  sigus  are  of  two  kinds.  The  first  is  afforded  by  the  comb  and 
beard:  the  more  vivid  dark  scarlet  colour  these  parts  are  at  the  period 
when  laying  commences,  the  better  layer  is  the  hen,  and  therefore,  the 
more  eggs  she  produces.  At  the  same  time  that  these  organs  become  darker 
coloured,  the  flap  of  the  ear  in  contact  with  the  beard  becomes  much 
paler;  this  is  uot  a  mere  contract  of  colour,  but  an  organic  change,  which 
may  be  even  anatomically  shewn.  In  the  case  of  moderate  or  bad  laying 
hens,  the  red  colour  of  the  comb  and  beard  gradually  becomes  paler,  and 
the  flap  of  the  ear  on  the  other  hand  is  of  a  dirty  white,  and  sometimes 
even  of  a  yellowish  rose  red.  The  second  sign  is  afforded  by  the  appear- 
ance of  the  tuft  of  feather  around,  and  especially  under  the  anus;  the 
larger  this  tuft  is,  and  the  more  it  resembles  an  artichoke  near  its  period 
of  flowering,  the  better  layer  is  the  hen.  For  further  information  upon 
this  important  subject,  we  must  refer  our  readers  to  the  book  itself. 


Digitized  by  Google 


JOURNAL  OF  SOCIAL  PROGRESS. 


Art  I. — On  the  teaching  of  Drawing  in  Schools  of  Art  and  of  "  Design." 

[We  had  already  made  some  progress  in  the  preparation  of  a  paper  on  this 
subject,  with  a  view,  in  the  first  place,  to  make  our  readers  acquainted 
with  the  entire  ignorance  of  principles  with  which  those  who  conduct  the 
Schools  of  Art,  *'  Ornamental  Art,"  and  "  Design,"  manage  the  existing 
establishments  under  the  auspices  of  the  Loudon  Board  of  Trade ;  and  in 
the  second  place,  to  direct  public  attention  to  some,  at  least,  of  the  first 
principles  of  Artistic  education;  when  the  following  document  met  our 
eyes.  It  is  the  Report  of  a  special  commission  charged  by  the  French 
Government  to  investigate  the  principles  and  report  on  the  practice  of  the 
Drawing  Schools  of  France  (long  known  as  the  first  in  Europe) ;  and  the 
future  management  of  that  department  of  public  instruction  in  France  has 
been  since  fixed,  by  ministerial  decrees,  in  exact  accordance  with  the  re- 
commendations of  the  Commission.  The  report  is  one  of  the  ablest  and 
most  complete  we  remember  to  have  met  with,  even  among  Reports  of  a 
class  for  which  the  French  are  so  justly  celebrated ;  and  it  appears  to  us 
to  contain  so  much  solid  instruction,  and  of  a  natnre  just  now  so  important 
in  this  country,  that  we  have  thought  it  the  best  fulfilment  of  our  duty  to 
our  readers  to  make  room  for  it  almost  entire.  The  original  will  be  found 
in  the  fortnightly  Bulletin  de  la  Societe  d1  Encouragement  pour  V Industrie 
Nationals,  for  March,  1854  (2nd  series,  No.  5).  The  Commission  >va3 
composed  of  Messrs.  Felix  Ravaisson  (Inspector  General  of  Superior 
Instruction),  Brongkiart,  Ingres,  Picot,  Simart,  Belloc,  Eugene  Dela- 
croix, Hippolyte  Flandrin,  Meissonier,  Jouffrot,  Doc,  and  Pillet: 
the  Report  is  addressed  to  the  Minister  of  Public  Instruction,  aud  the 
able  reporter  is  M.  Ravaisson: — ] 

All  Bodies  (independent  of  all  their  other  properties)  are  situated  in  Space, 
and  they  hare  all  a  certain  Figure ;  these  are  the  essential  and  fundamental  attri- 
butes oi  Bodies — these  arc  what  Geometry  applies  itself  to,  these  also  arc  the 
objects  of  Drawing :  Geometry  explains  them,  the  art  of  Drawing  representa 
their  forms. 

Situations  and  Figures  result  from  the  relations  of  dimensions ;  in  other  words, 
from  Proportions.  The  Art  of  Drawing,  considered  generally,  and  all  those  dif- 
ferent arts  which  are  included  in  the  common  name  of  the  Arts  of  Design,*  may 
then  be  defined  as  the  representation  of  proportions,  as  Geometry  may  be  defined 
ns  the  science  of  them. 

•  [ArU  du  detrin ;  but  dtmn  means  strictly  drawing,  and  not  exactly  what  the  word  Di'si^n  may 
be  nndentood  to  oonrey.  The  English  language  does  not  seem  to  possess  au  adequate  word  for  It  J 
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In  representing  the  proportions  of  things,  (all  their  other  qualities  being  pnt  out 
of  view  as  far  as  possible.)  Art  teaches  us  to  be  better  acquainted  with  them,  but 
in  a  manner  and  for  a  purpose  peculiar  to  it.  We  do  not  truly  know  things  unless 
we  understand  them;  that  is,  understand  them  in  their  relations,  in  their  connec- 
tion with  their  principles.  Art  should  therefore,  like  Geometry,  make  us 
acquainted  with  Proportions,  by  teaching  us  their  principles.  But  by  the  prin- 
ciple of  a  tiling  we  mean  either  the  Elements  of  which  it  is  com]»osed,  or,  on  the 
contrary,  the  Form  which  it  ought  to  have,  and  which  is  the  object  for  which  its 
elements  arc  brought  together,  or,  what  comes  to  the  same  tiling,  the  thought 
which  has  made  it  what  it  is.  The  first  of  these  is  the  point  of  view  of  Geometry ; 
the  second  is  strictly  that  of  Art. 

Geometry  then  makes  us  understand  the  proportions  of  a  thing  by  analysing 
them,  by  decomposing  them  ;  Art  makes  us  understand  them  by  bringing  out,  by 
rendering  more  vivid,  the  character  of  that  Form  which  constitutes  their  unity. 
"  The  Mathematics,"  says  Leonardo  da  Vinci,  at  once  artist  and  mathematician, 
u  consider  the  proportions  of  things,  but  make  no  account  of  their  quality."* 
That  to  which  Art  addresses  itself,  on  the  contrary,  is  that  quality  which  consti- 
tutes what  is  called  the  character  of  things,  that  quality  by  which  they  have  each 
their  meaning,  and  which  is,  consequently,  the  expression  of  the  Spirit  from 
which  they  proceed. 

In  representing  the  proportions  of  things,  it  is  then  the  Spirit  which  it  is  the 
object  of  Art  to  express. 

Among  living  beings,  the  relative  situations  of  the  limbs  and  of  the  moveable 
part  of  the  features  are  variable  at  the  pleasure  of  the  affections  or  the  will  which 
determines  their  movements ;  by  these  situations,  then,  the  will  and  the  affections 
are  expressed,  the  determinations,  the  internal  motions  of  the  immaterial  principle 
which  animates  and  moves  matter.  Hence  the  evident  possibility  of  representing 
the  Spirit  itself  by  means  of  the  Art  of  Drawing. 

44  Art  has  two  things  to  do,"  says  Leonardo  da  Vinci  ;  "  it  must  represent  the 
body  of  Man ;  and,  by  the  gestures  and  movements  of  the  parts  of  that  body,  it 
must  represent  also  his  Spirit."  t  And  the  same  idea  is  expressed  almost  in"  the 
same  words  in  the  conversation  between  Socrates  and  Parrhasius,  related  by 
Xenophon.J 

Not  only  is  it  one  of  the  provinces  of  Art  to  express  these  movements ;  it  is  even, 
according  to  Leonardo,  §  according  to  Michael  Angeeo,||  according  to  Pouasis,^ 
as  well  as  according  to  the  aucients,**  the  highest  and  the  most  difficult.  And,  in 
fact,  it  is  in  the  imagination  of  movements,  above  all,  that  the  great  masters 
exhibit  their  powers ;  it  is,  above  all,  by  the  character  of  the  attitudes  and  ges- 
tures that,  in  the  most  unfinished  sketch,  or  in  the  ruins  of  works  the  most  injured 
by  time,  the  genius  of  a  Leonardo  da  Vinci,  a  Fra  Bartolommeo,  a  Pcrngino.  a 
Raftaclle,  a  Michael  Angclo,  reveals  itself,  or  the  still  more  sublime  genius  of  a 
Phidias. 

The  highest  department  of  the  Art  of  Drawing,  then,  is  "  to  represent  Thought 
by  movements  and  gestures  which  accord  with  it.'ft 

If  it  is  by  the  movements  of  the  body  that  the  Spirit  manifests  itself  with  tho 
greatest  clearness  and  certainty,  the  Figure  also  makes  it  known  and  bears  its  im- 
print. The  fault  into  which  Painters  often  fall,  of  designing  the  figures  they 
invent  after  their  own  likeness,  is  a  proof,  according  to  Leonardo  da  Vinci,  that 
our  body  is  such  as  our  soul  is  pleased  to  make  it.  "  This  fault,"  says  he,  44  should 
be  strongly  resisted,  because  it  is  born  with  tho  Judgment.  For  the  soul  which 
reigns  in  your  body  is  the  same  which  is  your  very  judgment,  and  it  satisfies  itself 
with  works  like  to  that  which  it  has  itself  made  in  composing  your  body. "t J 
Whatever  this  opinion  is  worth,  and  whether  we  admit  that  it  is  this  same  spirit 
by  which  we  Think  that  has  given  the  form  to  our  bodies,  or  another  spirit,  it  U 

•  TraUato  d«Ua  PUtura  ( Koran,  1817,  4to).  p.  1 1,  2:».  t  I>tHa  Pittvra,  p.  110. 

X  Mfmorab-I.  HI.  10  J  Mia  Piltara,  p.  90,  107,  110,  11. 'J. 

|  Condivi.  Vita  <ti  iftcWnrrnnh  Buonamtt ,  r,(i. 

*i  Potmln,  Ottstratuni  .m;;r(i  la  p  ttura  ( I'tllorf,  VHe  de  j  ittori,  etc.  p.  460\ 

Sec  Arbtotle.  PoJit.  viii.  5;  t\*i.  c.  fi;  I'llny.  JinL  Sat.  xxv.  10.         ft  Ma  Pittura,  p  IIS. 
tt  Delta  PUtura,  p.  7s.    Michelangelo  wild:  Ognl  plttoro  ritnw  dc  medctlmo  bene.   (VaMrt,  Vita 
4i  Uichtlagnolo  bumarotti,  Firenxc,  ISA  8vo,  vol  v.  p.  Ii7>. 
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always  certain  that  the  Figure  of  each  body  is  in  all  its  parts  the  manifestation  of 
one  and  the  same  thought,  one  and  indivisible  in  its  particular  character,  as  is  nil 
Thought,  as  is  the  Soul  itself.  Hence  comes  that  agreement  of  all  the  proportions, 
in  all  that  Nature  has  formed,  which  constitutes  its  Harmony,  and  which  Art 
must  before  all  things  observe. 

"  Let  every  part  of  a  whole,"  says  Leonardo,  "  be  proportioned  to  that  whole  ; 
if  a  man  is  thick  and  short,  let  all  his  limbs  be  so  as  well ;  let  him  have  arms 
Bhort  and  thick,  hands  broad  and  thick,  tinkers  short,  and  so  of  all  the  rest  And 
I  say  this  generally  for  all  animals  and  all  plants."* 

For  things  of  which  Nature  offers  no  model  to  Art,— for  buildings,  for  example, 
— there  is  the  same  rule,  the  same  law  of  proportion.  "  As  in  an  auimntc  lieing," 
says  Leone  Battista  Alukhm,  "limbs  should  correspond  with  limbs,  so  in  a 
building  the  several  parts  should  answer  to  each  other.  Whence  comes  the  rule, 
that  the  parts  of  a  large  building  ought  also  to  be  large  ;  a  rule  which  the  ancients 
observed  so  scrupulously,  that,  in  public  edifices  of  great  size,  they  took  care  that 
the  very  bricks  should  be  larger  than  in  private  buildings."t  "  Let  the  parts  be 
such,"  says  Palladio,  in  mauy  places,  "  as  to  correspond  to  the  whole,  and 
among  each  other."  X 

That  is,  that,  like  any  living  being,  a  building  ought  to  be,  according  to  the 
great  masters,  a  whole  whose  parts  tend  as  well  as  the  entire  to  one  same  destina- 
tion, and  consequently  to  the  expression  of  one  single  and  the  same  Thought. 

Thus,  whatever  Art  creates,  for  the  very  reason  that  its  object  is  to  represent 
Proportions,  (which  constitute  situation-,  and  forms,)  and  to  make  them  under- 
stood in  their  essence  and  truth,  it  is  not  the  material  of  those  Proportions  which 
is  properly  speaking  its  object,  but  their  Spirit,  and  it  is  therefore  that  the  agree- 
ment of  Proportions  or  Hannonv,  the  expression  of  the  unity  of  the  Spirit,  is  the 
first  law  of  Art.§ 

Now  Art  has  not  for  its  only  object  to  express  the  special  spirit,  the  individual 
and  distinctive  character  of  each  thing;  it  has  an  object  yet  more  elevated,  an  end 
still  higher. 

Whence  comes  it  that  situations,  forms,  Proportions,  in  one  won!,  interest  and 
please  us  of  themselves,  nnd  that  Art  delights  in  representing  them  ?  It  is  because 
by  this  Harmony,  the  reflection  and  sign  of  the  unity  of  the  Spirit,  they  have 
Beauty.  Beauty, — which  is,  in  the  last  analysis,  that  quality  of  proportions  which 
it  is  tlie  peculiar  office  of  Art  to  express.  And  this  is  the  last  reason  of  the  dif- 
ference we  have  noted  in  the  beginning  between  Geometry  nnd  the  Art  of  Drawing. 
44  The  Mathematics  extend  only  to  the  knowledge  of  quantities,  but  they  do  not 
trouble  themselves  with  quality,  in  which  is  the  beauty  of  the  works  of  Nature 
and  the  ornament  of  the  world." ||  Although  Mathematics  consider  Order,  Pro- 
portion. Size,  which  are  the  elements  of  Benutv,^  they  do  not,  however,  consider 
Beauty  itself,  nnd,  on  the  contrary,  Beauty  is  the  true  cause  for  which  Art  busies 
itself  about  what  arc  size,  order,  and  proportion.  Poussin,  also,  agreeing  with 
Leonardo,  says:  4>  Painting  is  more  occupied  with  the  idea  of  the  beautiful  than 
with  any  other.  Whence  it  comes  that  some  have  wished  that  this  idea  were  the 
sole  object  and  end  of  all  good  painters ;  und  that  painting  which  adores  and  pur- 
sues Beauty  is  the  queen  of  the  Art."** 

By  this  alone,  that,  in  all  the  works  of  Nature,  the  Proportions  correspond,  one 
with  another,  and  form  nlways  some  harmony,  there  can  be  no  work  of  Nature 
without  some  Beuutv.  Even* monsters  themselves,  thanks  to  the  spirit  which  has 
produced  nnd  vivilies  them,  are  yet  in  their  deformity  (as  philosophic  anatomy  has 
shown  them)  in  agreement  with  themselves  up  to  a  certain  point,  and  up  to  a 
certain  point,  be  they  ever  so  ungraceful,  still  participate  in  the  universal  harmony. 
But  just  as  among  Spirits  there  are  some  in  whose  perfection  the  Superior  Spirit 
from  which  they  draw  their  origin  seems  to  manifest  Himself  openly,  so  also 
among  Forms  there  are  some  whose  proportions,  according  to  the  expression  of 
Leonardo  da  Vinci,  appear  to  be  divine.    These  arc  they  which  especially  and 

•  Detla  PUtura,  p.  101.  f  Dt  Re  ctd  flealoria  (Paris,  1617, 4to).  f.  12. 

X  I  qxuUtro  libri  dtW  ArcMlcttura  (Vencz.  in  16,  fol  ),  ii.  3.  Scamozzl,  Deir  A nhittttmm,  P.  I. 
Bk.  1.  c.  26.  {  Leonardl  da  Vinci,  Dtlla  Ptttura,  p.  29.  i  Delia  Ptitura,  p.  11. 

T  Aristotle,  Meiap\y$,  xill.  3.  "•  Poussin,  Outrrarivni,  <tc. 
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above  all  others  compose,  as  he  says  again,  and  as  is  said  also  by  Paixadio,  a 
harmonic  concert ;  *  these  arc  they  in  one  word,  which  possess  Beauty. 

An  every  spirit  ascends  to  the  Divine  Spirit,  so  to  these  divine  proportions  refer 
themselves  also  all  the  different  proportions  which  Nature  displays  to  us.  From 
the  perfect  harmony  of  Divine  proportions  proceed  all  the  imperfect  harmonies, 
and  in  Beauty  is  found,  so  to  speak,  the  very  spirit  of  so  many  different  spirits. 

Whence  it  follows,  to  speak  definitely,  that  in  order  to  represent  the  proportions 
of  things  in  their  truth  and  essence,  it  is  Beauty  which  Art  must  represent. 

In  not  confining  itself  to  the  reproduction  of  the  latter  of  forms  and  proportions, 
in  expressing  their  meaning,  their  character,  their  especial  spirit,  Art  rises  from 
Imitation  to  Interpretation.  In  expressing  by  means  of  Beauty  the  very  right  of 
things,  it  rises  still  higher  again ;  it  no  longer  proclaims  merely  what  "they  are, 
but  what  they  ought  to  be ;  it  represents,  it  exhibits  what  philosophy  exp'lains  : 
the  cause,  the  principle. 

"  Poetry,"  says  a  great  philosopher,  "  is  a  thing  more  serious  and  more  philo- 
sophical than  history ;  for  poetry  speaks  rather  the  general,  history  particular 
things.  The  general  is  that  which  a  personage  of  such  a  character  will  probably 
or  necessarily  say  or  do,  and  this  is  wnat  poetry  represents  under  proper  names  ; 
the  particular  is  what  a  particular  person  lias  actually  done,  or  what  has  happened 
to  him."t 

Art,  then,  is  not  always,  like  history,  a  simple  reproduction  of  the  very  types 
which  reality  presents.  It  prunes  awav,  it  gathers  together ;  but  it  prunes  away 
always  only  the  accidents  which  disturb  the  expression  of  the  thought,  of  the  in- 
tention of  Nature  ;  it  gathers  together  those  things  which  accidents  have  divided, 
and  whieh  it  is  in  the  spirit  of  Nature  to  re-unite.  As  the'  philosopher,  in  pre- 
sence of  the  remains  of  the  past,  seeks  to  restore  them  as  they  were  conceived  by 
their  author;  so,  by  modifying  the  types  which  reality  presents  to  us,  Art  but  dis- 
engages from  the  obstacles  which  obscure  it  the  spirit  of  Nature,  and,  to  express 
it  still  better,  the  Spirit  from  which  it  proceeds. 

It  is  always  Nature,  then,  which  Art  imitates; J  Nature,  such  as  she  shows 
herself  more  'or  less  in  all  her  works,  and  such  as  everywhere  and  always  she  de- 
lights to  be. 

Now,  because  Art,  in  its  highest  sense,  in  imitating  Nature  as  she  ought  and 
desires  to  be, — that  is,  in  representing  her  ideal, — does  not  represent  such  or  such 
an  Individual,  with  the  accidental  circumstances  which  are  peculiar  to  it,  but 
rather  the  General,  docs  it  follow  that  the  ideal  is  reduced  merely,  as  has  been 
asserted,  to  the  general ;  that,  consequently,  Art  has  nothing  to  do  with  indivi- 
duality, and  that  individuality  ought  to  l)c 'absent  in  its  works? 

The  Ideal,  in  every  tiling,  is  the  general,  because  it  is  the  type  of  which  the  dif- 
ferent individuals  of  the  same  class  offer  images  more  or  less  like,  and  which,  ill 
consequence,  includes  all  the  perfections  common  to  them;  but  that  does  not  prevent 
it  from  being  in  itself  endowed  with  a  perfect  individuality.  The  Ideal  in  every 
tiling  is  the  type  of  Perfection  ;  everv  type  of  perfection  must  contain  nothing  of 
the  incomplete  or  undetermined,  rfow  all  generality  is  necessarily  something  of 
the  undetermined  and  incomplete.  In  the  works  of  Nature,  in  particular,  the 
essential  is  the  spirit,  the  principle  and  end  of  all  the  rest.  Now  the  spirit  of  a 
thing  is  its  life,  and  therefore  its  individuality  itself.  How,  then,  can  a  general 
form  or  rule,  exclusive  of  individuality,  be  for  anything  in  Nature  the  true 
Ideal? 

General  rules  only  express  the  conditions  of  perfection.  The  Ideal  very  dif- 
ferent from  these  rules,  is  perfection  itself,  inseparable  from  Individuality;  tliat 
perfection  which  Nature  offers  us  here  and  there  among  her  individual  creations, 
and  whose  first  source  is  the  superior  Individuality  from  whence  theirs  proceed, 
that,  namely,  of  The  Spirit,  the  universal  and  supreme  ideal. 

So  it  is  that  the  principal  object  which  the  true  Artist  proposes  to  himself,  in 
realising  the  ideal,  is  to  offer  to  us,  not  the  cold  personification  of  abstract  rules, 

•  Leonardo  da  Vfad.  Dtlla  PiUura,  p.  !«.   Palladia,  Leitera  (Cartdorfo  d'artiati.  poblicato  dal 


t  Leonardo  da  Vinci,  DtUa  ftUura,  p  6,  T,  ft,  14,  00,  2H,  205,  Ac.  Pouwin,  Oucrratiomi,  ft  a 
F.  Paclicco,  Dt  la  Pintura,  tu  antiqmcdad  y  yi  anJmi*  vSerllla,  164S>,  4to),  p.  S22. 


Dre.  Gave,  Fircnze,  Svo,  voL  HI.  p  398). 
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but,  like  Nature,  whose  imitator  he  Is,  individualities  living  and  real ;  and  so  it  is 
that  by  the  assiduous  contemplation  of  the  individual  forms  created  by  Nature, 
|>cnctrntcd  by  the  spirit  of  life  which  animates  them,  he  l>ecomes  capable  in  hid 
turn  of  animating  with  his  own  spirit  his  own  creations ;  *  and  it  is  thns,  in  fact, 
that  Art  was  understood  and  practised  by  those  great  masters  who  knew  how,  in 


elements  presented  by  Nature,  diameters  marked  by  individuality  so  vivid, — tho 
Homers,  Shakspeares,  Phidias,  Leonardo  da  Vinci,  Ka flue  11c.  And  so,  very  far 
from  works  of  Art  presenting,  as  has  been  said,t  a  diameter  all  different  from 
those  of  Nature,  on  the  contrary,  according  to  all  the  masters,  the  last  effort 
of  Art  ought  to  be  to  make  Art  as  it  were  disappear,  and  its  works  seem  to  be 
the  works  of  Nature  herself.  J 

The  true  proportions  of  things  arc  the  principal  object  of  the  Art  of  Drawing, 
properly  so  called,  as  they  arc  of  all  the  Arts  of  Design.  The  superficial  image* 
or  projections  of  things,  with  the  perspective  diminution  of  dimensions,  with  tho 
lights  and  shades  and  their  melting  away,  compose  the  language  by  which  the  Art 
of  Drawing,  properly  so  called,  expresses  and  makes  intelligible  the  true  propor- 
tions of  things. 

To  judge  of  the  geometrical  proportions  of  things,  to  judge  besides  of  their  pro- 
portions as  they  appear  to  the  eye,  that  is,  of  the  modifications  of  geometrical 
proportions  in  perspective, — such  is  then,  to  resume,  the  double  problem  which 
the  eve  must  solve.  In  what  manner,  by  what  course  of  studies  can  it  most 
rapidly  and  most  surely  be  capable  of  doing  so ;  in  other  words,  by  what  method 
can  one  best  and  soonest  learn  to  Draw  r  This  is  what  we  now  proceed,  with 
the  assistance  of  the  principles  we  have  have  just  established,  to  endeavour  to 
determine. 

All  the  Arts  arc  learned,  more  or  less,  by  practice.  Fabricandn  Jit  faber,  it  has 
been  said,  and  we  may  likewise  say  that  Drawing  is  learned  by  Drawing. 

But  if  it  is  certain  that  like  all  the  arts  that  of  Drawing  cannot  be  learned  with- 
out practice,  does  practice  alone  suffice,  without  any  order  or  any  kind  of  rule? 
It  has  been  so  pretended  in  our  times,  and  so  also  even  in  the  time  of  Leonardo 
pa  Vinci:  "Some  believe,*'  says  he,  "that  without  other  science,  the  practice  of 
copying  natural  objects  alone  suffice*."  But  he  adds :  "  There  is  nothing  which 
deceives  us  more  than  trusting  in  our  own  judgment  without  other  reason,  as 
Experience  ever  proves,  the  enemy  of  alchymists,  necromancers,  and  other  simple 
(self-confident)  spirits." § 

And  in  fact,  how  many  mistakes  of  every  kind  does  not  practice  without  any 
rule,  or  blind  routine,  produce,  which  one  must  afterwards  lose  much  time  to  set 
right  ?  When  we  walk  without  guide  through  an  unknown  country,  on  the  simple 
faith  of  a  judgment  yet  unformed  and  directed  by  nothing,  how  many  chances  are 
there  of  our  losing  our  way !  and,  what  is  worse,  having  had  for  a  long  time  no 
means  of  perceiving  in  what  we  are  mistaken,  how  many  chances  of  our  contract- 
ing, from  a  false  manner  of  seeing  and  judging,  some  irremediable  habit !  If, 
then,  it  is  true  that  Art  cannot  be  learned  without  practice,  it  is  also  true  that 
some  Theory  is  necessary  to  Practice  to  direct  it. 

"Those  who  are  captivated  by  mere  practice  without  any  science,  are  like  navi- 
gators who  go  to  sea  without  rudder  or  compass,  and  who  never  know  with  cer- 
tainty where  they  arc  going.  Practice  ought  ever  to  be  built  on  sound  theory , 
without  this,  nothing  is  well  done,  no  more  in  painting  than  in  any  other  pro- 
fession. "|J 

•  This  is  whnt  Qnatremerc  dc  Qnlncy  misunderstands,  when  he  says  that  Art  onght  to  represent, 
not  a  man  in  particular,  but  man  tur  C imitation  <lan*  let  bcau.i-arts,  l*.' ;,  in  Hr«);  a  proposi- 

tion which,  understood  in  the  sense  he  gives  It.  (after  winckelmnnu.)  supposes  the  tlnt>ry,  contrary 
to  the  opinion  of  all  the  great  master*,  alter  which,  und<-r  the  usurped  name  of  the  local,  tho  Vvn- 
vcntxmal  (whence  coitus  the  style  termed  the  Aea<!emi<al)  becomes  tho  rule  of  Art. 

t  See  the  works  of  quatretne're  dc  (Julncy,  Toppfer,  Ac. 

t  "  Solera  dire  Michel  Atjnolo  buonnrrottt,  quelle  sole  figure  cusor  bnone.  delle  quail  era  carata 
la  fatica.  Hoe  cundottc  con  si  grande  arte,  chc  »  lle  parcvano  cose  na.urall  u  non  di  ^1111x10.*'  Gello, 
quoted  by  Marii  ttc  in  his  (Murrat.ont  tur  CWirt.—  Pouaein.  Ouet  raziot.*  p.  4el:  "  La  struttura  o 
compositionc  delle  parti  ala  uou  riccrcau  studioaainentc,  nun  sollecitata,  non  failcua*,  no  slmujUante 
a  n*t  untie* 

{  Mia  mtura,  p.  I  Mia  PUtura,  p.  69. 
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It  is  evident,  in  the  first  place,  that  among  all  the  objects  which  can  be  studied, 
there  are  sonic  the  study  of  which  is  more  profitable ;  at  least,  one  of  the  first 
rules  by  which  practice  ought  to  Vie  governed,  is  that  which  will  teach  it  to  what 
objects  it  should  by  preference  address  itself. 

Of  all  that  Nature  produces  or  Art  has  ever  invented,  the  human  figure  is  that 
which  it  is  must  important  to  understand  well  and  to  Know  how  best  to  represent, 
because  in  Art  as  in  Nature  it  is  to  Man  that  the  first  and  principal  place  apper- 
tains. Made,  among  all  bodies,  to  serve  tor  the  habitation  and  instrument  of  the 
Soul,  to  obey  its  will  and  to  express  its  affections,  the  Human  Body  is  of  all  that 
which,  in  its  movements,  in  its  forms,  in  all  their  proportions,  presents  at  once 
the  great  variety  and  the  greatest  unity  ;  it  is  that  whose  different  tvpes  are  the 
most  strongly  marked  with  a  special  character,  a  distinct  individuality,  that,  in 
fine,  which  is  susceptible  of  the  greatest  Beauty.  From  this  it  results  that  errors 
in  the  representation  of  the  human  figure  are  more  sensible  than  in  that  of  any 
other  figure,  ami  that  he  that  commits  them  recognises  them  himself  more  easily. 
From  hence  it  follows  that  to  teach  how  in  all  things  to  judge  of  their  proportions 
accurately,  that  is  to  say,  as  we  have  said,  to  Draw,  there  is  nothing  better  than 
to  propose,  as  the  first  object  of  study  and  imitation,  the  human  figure.  It  is  a 
point  upon  which  scarcely  any  difference  of  opinion  exists. 

But  l»ecause  the  human  figure  is  the  most  complicated  both  in  its  movements 
and  in  its  forms,  it  follows  alsiVthat  it  is  of  all  figures  the  most  difficult  to  see  well 
ami  to  represeut  well.  In  living  nature,  where  to  the  variety  of  forms  is  added 
that  of  colours,  and  the  mobility  inseparable  from  life,  the  complexity  is  such  that 
it  is  manifestly  impossible  for  a  Kginncr  not  to  lose  himself  in  it.  Hence  the 
necessity,  upon  which  all  the  world,  or  all  but  all,  is  again  unanimous,  of  a  sim- 
plification at  first,  of  that  which  consists  in  giving  as  a  model  not  nature  itself,  hut 
nu  image  of  nature,  without  motion  and  without  colour;  that  is  what  is  ordinarily 
called  a  basse  [a  statue,  cast,  or  figure  in  full  relief]. 

But  does  not  such  a  figure,  if  it  be  an  entire  figure,  offer  still  a  whole  composed 
of  too  many  different  elements,  whose  relations  it  is  impossible  for  an  inexpe- 
rienced eye"  to  seize  and  reproduce?  Upon  this  point  again,  upou  the  impossi- 
bility of  giving  to  the  beginner  an  entire  figure  for  model,  no  difference  of 
opinion. 

Now,  there  is  one  part  of  the  human  figure  in  which,  more  even  than  in  the 
remainder,  the  proportions  arc  skilful  and  delicate,  which  more  than  all  the  rest 
possesses  individuality  of  character,  which,  in  fine,  is  susceptible  of  a  beauty  more 
exquisite  than  all  the  rest,  and  which  besides  forms  in  itself  in  some  sort  a  whole, 
already  sufficiently  complicated  and  difficult  to  understand.  This  part  is  tho 
Head. 

The  least  simplification  which  it  would  l»c  necessary  to  make,  the  least  restric- 
tion to  the  hazardous  essays  of  a  blind  routine,  would  be  to  give  at  first  as  models 
only  round  easts  (bosstx),  and  among  these  only  those  of  simple  Heads. 

Must  we  not  go  yet  farther  ?  Must  we  not  give  beginners  for  their  first  models, 
instead  of  round  casts,  prints,  drawings,  or  photographs,  where  the  visible  appear- 
ances arc  more  easily  distinguished  from  the  real  proportions  which  they  express, 
where  the  lights  and  shades  are  more  simple  and  more  easily  understood ;  must 
we  not  also,  instead  of  entire  heads,  make  them  imitate  at  first  ouly  the  parts  of 
which  the  bead  is  composed?  It  is  this  opinion  which  in  all  times  has  obtained 
greatest  credit;  it  is  this  which  In  all  tunes  has  l>een  generally  practised,  as 
witness  the  writings  of  Ckxnino  Ckxxini,*  Leonardo  i>a  Vinci,  f  Bknvenvto 
Cki.i.ini,!  Vasari,§  LoxrAzzo.H  Aioii.nim,^!  Pi;  Piles,**  &c,  as  prove  the  col- 
lections of  the  Princip'cs  of  Drawing  which  have  been  published  at  different 
epoehs.tt  In  fine,  it  is  this  which  is  practised  still  in  our  own  times  in  the  greater 
part  of  the  schools,  one  may  even  say  in  almost  all. 

From  all  time  then  this  principle  has  been  generally  held  as  true;  that  it  is 

•  Traifato  drUa  Pt'ura  (Tirana,  1S21.  8vo).  C.  K  t  DrJIa  Pittura.  p.  57. 

J  D  tt-oito  u>i><  a  i  i  i-iufpl  el  »?».  ..<>  «'i>»i  amrc  Varle  del  dtsqno  (ojtre,  Mitano.  1M  1,  8vo,  vof.  liL) 
{  /,<t,-o  Ivtiviie.  all*  lie.  arti  <Ji  <:<ic;>'0.  c.  10.    V.ta  <ii  Altciehutwl.  Duv,>ar<.*H,  ji.  f.'y, 
U  Trattalo  <trtta  Ptturv.    \  Pn  ctttt  d<IJa  P.Uuia,  c  3.    »•  Ltetncut  </c  yeinture  prat  que.  V.  1.  c  i. 
ft  Sec  especially  thow;  engraved  after  tbc  designs  of  Palnw  the  younger,  of  Prospero  FonUnu,  of 
Aniubal  Carrucci,  of  Guercino,  ftc 
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only  after  having  learned  what  is  easy  and  simple  that  what  is  difficult  and  com- 
plex should  be  attempted.  On  this  principle  the  student  imitates  drawn  or 
engraved  figures  before  those  in  relief;  the  parts  of  a  figure  before  the  entire. 
Moreover,  he  npplies  himself  to  imitate  exactly  the  form  of  whatever  subject  he 
studies,  ami  consequently  to  represent  with  cure  the  lights  and  shades  which 
render  it  visible,  und  which  determine  the  relative  inclinations,  the  melting  away 
or  the  relief  of  the  surfaces. 

It  is  complained  that  by  this  method,  proceeding  step  by  step  from  the  imitation 
of  the  several  parts  of  the  head,  after  prints,  too  much  time  is  required  to  come  to  the 
imitation  of  heads  and  entire  figures  from  the  round  ;  it  is  also  complained  that  too 
much  time  again  is  spent  in  making  each  drnwiug  in  the  imitation  of  the  lights, 
of  the  shadows,  of  the  half  tints  ;  that  amidst  the  minutia;  of  this  labour  a  vicious 
habit  is  contracted  of  pre-occupying  one's-self  to  excess  with  details, — a  habit 
which  no  longer  allows  one  to  comprehend  the  effect  of  the  whole.  It  has  been 
•aid,  in  short,  that  the  result  which  we  ought  to  propose  to  ourselves  is  that  of 
leading  the  student,  in  the  least  possible  time,  to  reproduce  the  effect  of  the  whole 
and  the  general  aspect  of  things,  and  that  after  several  years  even  employed  in 
this  patient  study,  beginning  with  the  elements  of  the  human  figure,  one  can 
scarcely  hope  to  reach  such  a  result. 

Hence  the  different  systems  in  which  Drawing  is  commenced  by  the  imitation 
of  heads  in  full  relief. 

Iu  the  boldest  of  these  systems  such  models  are  given  to  the  student  for  imita- 
tation  from  the  very  first,  and  without  assistance.  This  is  what  Jacotot,  the 
author  of  what  is  cuiled  the  "  rnivcrsul"  system,  proposed  as  an  application  of 
his  general  views  towards  the  simplification  of  instruction.  Experience  has 
proved,  as  it  was  easy  to  foresee,  that  a  head  in  full  relief, — that  of  the  Apollo  Bel- 
vedere, for  example. — proposed  as  a  first  model  to  all  beginners,  offers  them,  by 
its  multiplied  proportions,  complicated  by  so  many  mysterious  effects  of  perspective 
and  light  ami  shade,  absolutely  insurmountable  difficulties ;  they  either  lose 
courage  entirely,  or  else,  passing  on  to  another  work,  in  spite  of  the  gravest 
errors,  which  they  nre  utterly  unable  to  correct,  they  take  up  lor  ever  the  ruinous 
habit  of  doing  bad  work  and  remaining  content  with  it 

In  the  system  proposed  by  M.  Aijixandhe  Dipiis,  more  than  twenty  years 
ago,  a  system  which  has  gained  considerable  support,  and  which  even  now  has  its 
pnrtizuns,  the  first  model  proposed  for  imitation  is  still  a  head  in  full  relief,  but  it 
•  is  a  head  simplified. 

By  this  means  M.  Dupris  has  hoped  to  preserve  the  advantages  which  Jacotot 
promised  himself  by  his  plan,  and  to  get  rid  of  its  inconveniences. 

Accordingly,  M.  Dtpris  gives  beginners  for  their  first  model  a  bust  which 
presents  only  very  general  masses  or  features ;  after  this  bust,  another,  which 
offers  some  additional  indications  of  the  head ;  then  a  third,  in  which  the  details 
arc  still  more  numerous  and  more  decided  ;  and  lastly,  a  fourth,  which  completes 
the  scries,  and  which  alone  is  all  but  according  to  nature.  These  four  busts  (of 
which  each  is.  besides,  placed  in  three  different  positions  :  the  head  set  straight  in 
the  first,  raised  in  the  second,  but  down  iu  the  third),  these  four  busts  thus  present 
four  successive  states  of  the  same  figure,  from  the  roughest  sketch  up  to  the  com- 
pilation of  it ;  they  are  the  degrees  by  which  the  author  of  the  system  proposes  to 
conduct  the  student,  from  the  general  indication  of  the  whole  to  complete  repre- 
sentation, comprising  all  the  detail  of  the  parts. 

So  that,  savs  M.  Dupuis.  while  commencing  Drawing  bv  the  entire  Head,  by  a 
whole,  ns  in  M.  Jncotot's  method,  and  in  all  the  methods  bv  which  it  has  Iwcn 
sought  to  abridge  the  study  of  Drawing,  we  commence,  however,  by  a  simple  and 
easy  object,  and  only  pass  in  succession,  as  in  the  ordinary  method,  though  fol- 
lowing indeed  an  inverse  path,  from  the  simple  to  the  complex  and  from  the 
easy  to  the  difficult.  Besides,  thinks  he  again,  to  proceed  thus  is  to  proceed  in 
conformity  with  the  great  principle,  that  general  effect  should  command  the 
details,  und  that,  accordingly,  every  work  of  art  should  commence  by  the  general 
effect  of  the  whole.* 

•  De  rtnuigntment  du  Dtttin  tout  U  poml  do  we  Uxdtutriei,  par  Alexandre  Dupuis  (Paris,  83S, 
•to),  p.  29,  et  acq. 
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In  truth,  if  the  different  ports  may  be  called  simple  in  relation  to  a  quality,  ami 
It  is  in  this  sense  that  the  limbs  are"  simple  in  relation  to  the  body,  wc  may  from 
another  point  of  view  consider  as  simple,  in  relation  to  an  object  completely  deter- 
mined, a  less  determined  state  or  condition  of  that  same  object,  and  one  which 
consequently  presents  less  complexity ;  and  it  is  in  this  sense  that  the  rough 
sketch  of  a  figure,  in  which  as  yet  the  individual  features  find  no  place,  is  more 
simple  than  the  finished  figure.  Now  this  previous  and  simpler  state  is  often 
called,  elliptically,  the  whole;  elliptic-ally,  for  it  is  not  the  whole  with  all  the 
parts  composing  it  once  realized,  and  which  themselves  in  reality  form  a  whole  ; 
it  is  the  whole  without  its  parts,  the  general  effect  abstracted  from  the  details,  or, 
if  you  please,  the  general  effect  comprehending  the  details  in  a  manner  purely 
virtual  and  ideal. 

But  the  character  of  this  whole  abstracted  from  its  parts  is :  to  be,  in  relation  to 
the  real  whole  of  which  it  is  the  sketch,  still  undetermined,  indefinite-  llenee  it 
follows  that,  for  him  who  does  not  know  the  details  which  the  abstract  whole  in 
its  general  effect  comprehends  but  virtually,  this  whole  has  but  an  undetermined 
meaning ;  and  an  undetermined  meaning  is  not  one  at  all  To  give  a  beginner 
such  a  whole  is  then  to  projwse  to  him  a  model  which  for  him  is  meaningless. 
Such  a  model  has,  consequent! v,  nothing  in  it  proper  to  teach  the  imitator  of  it 
exactness  find  precision,  and — the  habit  once  engendered  at  starting  of  doing  uothing 
save  roOghly,  and  then  only  almost  doing  it — when  the  student  gradually  arrives  at 
details  he  will  be  able  but  roughly  and  only  almost  to  comprehend  and  repre- 
sent them. 

Doubtless  whatever  one  desires  to  do  it  is  the  general  effect,  it  is  the  whole,  the 
whole  without  the  details  of  the  parts,  which  must  first  be  established ;  for  it  is 
this  whole,  in  which  the  parts  will  successively  take  their  proper  places,  which 
must  first  Ik?  correct,  and  the  happiest  details  cannot  compensate  for  errors  in  it ; 
this  is  what  Leonardo  da  Vinci  incessantly  advises  Artists  not  to  lose  sight  ot* 

It  is,  in  fine,  a  truth  with  which  the  Greeks  particularly  showed  themselves 
profoundly  penetrated  ;  for  if  there  is  one  quality  above  all  by  which  their  works 
most  surpass  those  of  the  moderns,  it  is  in  the  understanding  of  the  general  effect- 
But  it  is  not  less  true  that  this  general  effect  of  the  whole  without  parts,  by  which 
everything  to  l>e  done  must  necessarily  l>e  commenced,  has  no  meaning,  save  by 
relation,  to  the  complete  whole,  of  which  it  is  the  preparation  and  first  stage.  For 
the  artist  who  indicates  it  and  who  knows  what  he  must  add  to  it,  this  first 
general  effect  (enxemble)  has  then  a  definite  scuse,  and  from  this  it  follows  inevit- 
ably that  the  sketches  of  a  master,  even  the  most  summary,  instead  of  being  con- 
fined to  a  generality  systematically  shapeless,  always  here  and  there  let  out  the 
determinate,  precise,  and  well  defined  ideas  of  which  they  are  the  design.  But 
those  indications  themselves,  to  un  inexperienced  eye,  are  but  enigmas.  The 
sketch,  in  fact,  has  a  meatiing  only  for  its  author,  and  for  those  whom  experience 
and  science  have  put  in  a  condition  to  share  his  thought,  and  to  anticipate  with 
him  its  realization.  For  a  beginner  it  has  no  meaning,  or  only  a  vague  and  con- 
fused one.  To  propose  it  to  him  for  imitation  at  starting  is  then,  once  more,  to 
give  him  for  his  first  lesson  to  coutcnt  himself  with  an  ill  defined  meaning ;  it  is  to 
make  him  contract  the  habit  of  doing  so ;  it  is  to  deprive  him,  by  such  a  habit,  of 
the  desire,  and  soon  even  of  the  power,  to  reach  as  to  any  object  whatever  the 
definite  and  determined,  that  is,  the  reality.  From  whieh  it  is  evident  that,  while 
in  everything  it  is  by  a  sketch  that  what  is  desired  to  be  done  must  be  commenced, 
it  by  no  means  follows,  as  M.  Dupuis  has  thought,  that  the  first  models  should  be 
sketches.  Far  from  this,  to  habituate  one's-sclf  from  the  start  to  imitate  objects 
systematically  undecided  and  shapeless  is  to  render  one's-self  incapable  of  ever 
understanding  the  real  forms,  anil  therefore  of  ever  being  able  to  make  a  simple 
sketch,  such  at  least  as  those  whieh  come  from  the  hand  of  a  master,  and  in 
which,  little  as  there  may  be,  or  be  seen  in  them,  at  least  what  ought  to  be  is 
already  distinguishable. 

However,  it  must  be  agreed  that  the  models  proposed  by  M.  Dupuis  do  not 
present  that  appearance  of  vagueness,  which  is  in  general  the  character  of  mere 

•  Delia  Pittura,  p.  68,  72. 
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sketches;  this  arises  from  their  being  fashioned  out  by  planes  and  by  angles. 
The  first  of  these  models  presents  but  the  great  masses  thus  indicated;  the 
second  only  differs  from  the  first,  and  the  third  from  the  second,  by  the  planes 
and  angles  being  more  numerous;  and  even  the  last,  which  approaches  nearest  to 
the  forms  of  nature,  still  retains  much  of  this  same  character.  In  this  above  all, 
these  models  differ  essentially  from  the  works  of  a  master's  hand,  and  they  resem- 
ble more  closely  the  successive  stages  by  which  the  workman  or  stonecutter 
mechanically  uears  by  little  and  little  the  shape  of  the  marble  or  the  model,  which 
the  artist  has  charged  him  to  reproduce. 

The  object  of  the  constant  reflection  of  the  Masters,  the  end  to  which  they 
ever  look,  being,  as  we  have  said,  the  expression  of  the  character  or  soul  of  forms, 
their  constant  practice  has  been  to  indicate  it  from  the  very  first,  even  in  the 
lightest  and  most  fugitive  sketch,  and  accordingly,  in  sketching  the  figure  of  a 
living  being,  and  above  all  the  human  figure,  from  the  very  first  to  make  felt  the 
nature  of  those  sinuous  curves  or  terpentine*,  (as  Leonardo  and  Michelangelo 
called  them,)*  which  are  its  peculiar  characteristics,  and  which  reveal  its  spirit. 
This  is  what  we  see  in  the  drawings  of  Titian  and  of  Correggio,  as  well  as  those 
of  Ruffacllc,  of  Leonardo  da  Vinci,  of  Fra  Bartolommco,  and  of  Michelangelo, 
as  well  as  in  the  sketches  in  wax,f  and  in  clay,  or  even  in  marble,  J  which  remain 
to  as  of  this  great  artist. 

An  entirely  different  manner  has  begun  to  reign  in  certain  schools  in  the  17th 
and  18th  centurics,§  according  as  the  true  sentiment  of  the  spirit  of  forms  became 
more  weak ;  it  is  that  whieh  consists  in  replacing  curved  lines  and  surfaces  by 
straight  lines  and  planes  ;  confined  at  first  to  the  detail  of  figures,  to  the  smallest 
parts  composing  them,  this  process  has  been  moro  and  more  applied  to  the  larger 
parts,  and  finally,  in  our  own  time,  among  many  draughtsmen  and  painters,  it  has 
extended  itself  to  every  branch  of  Drawing. 

The  models  proposed  by  M.  Dupuis  present  a  systematic  application  of  this 
process,  one  or  which  beginners  who  copy  from  them  must  ucccssarily  contract 
the  habit. 

Now,  in  the  first  place,  habituated  to  sec  every  thing  under  one  sole  aspect,  the 
eye  must  bv  little  and  little  become  incapable  of  understanding  the  infinite 
variety  which  nature  offers  us ;  it  must  become  incapable,  above  all,  of  under- 
standing, and  of  representing  those  subtle  a^l  winding  forms  which  are  the 
distinguishing  characteristics  of  human  nature,  those  forms  which  Michelangelo 
compared  to  the  waving  motion  of  a  flame. ||  In  the  second  place,  the  particular 
effect  of  this  process  which  consists  in  expressing  every  thing,  or  almost  every 
thing  by  planes,  is  to  disguise  under  the  precision  of  surfaces  so  regular,  the 
actual  iudctermination  of  forms,  and  so  to  give  to  the  unskilfulncss  of  him  who 
does  not  know  how  to  distinguish,  and  to  reproduce  the  true  character,  a  false  air 
of  knowledge.    Thus  the  inconveniences  of  this  method  arc  aggravated. 

If  by  adopting  the  habit  of  copying  simple  sketches,  such  as  (once  more)  the 
sketches  of  the  Masters,  we  can  express  nothing  but  in  the  rough,  and  only  half 
express  it  even  so,  if  in  consequence  we  do  not  reach  the  truth  at  all,  we  are  in 
this,  properly  speaking,  engaged  in  the  fnlsc,  and  the  very  indctcrmination  at  which 
we  stop  short,  might  warn  us  that  to  reach  our  end,  a  part  of  the  rood  remains  to 
be  traversed.  But  if  we  adopt  in  addition  a  manner  of  work  which  gives  to 
every  thing  we  do  a  semblance  of  precision  and  perfect  definiteness,  we  conceal 
from  ourselves  our  weakness  or  our  ignorance,  and  we  set  a  bound  to  our  own 
progress  almost  impossible  to  pass  over. 

M.  Dupuis'  method  was  conceived  for  the  purpose  of  teaching  the  art  of  Drnw- 
ing  to  the  working  classes ;  to  those  classes  who  hove  need  of  an  elementary 
knowledge  of  Drawing,  in  the  exercise  of  a  multitude  of  professions,  more  or  less 
mechanical,  and  who  can  devote  but  little  time  to  acquire  it;  and  it  seems 
sufficiently  appropriate  for  this  purpose.    If,  in  fact,  it  follows  from  what  we  have 

•  Leonardo  da  Vinci,  delta  PUtura,  p  RD. — Lomazzo,  Traitato,  *c,  1.  vl.,  c  4. 
t  Sec  those  In  the  poa»cMion  of  M  Ghcranllul,  of  Florence,  and  which  arc  ut  present  in  Paris. 
J  Sec  the  two  SUvca,  In  the  Mtuoe  of  the  Louvre  (Pari*);  the  Saint  Matthew,  of  the  Academy  of 
Fine  Arte,  at  Florence;  the  Madonna,  and  the  Day  of  the  chapel  of  the  Medici 
5  It  *  *»  u!  ready  known  before,  and  Louuuuo  calls  It  qmuli  atun, ;  UtM  dti  Uv,j  ,o  dtUa  Ptitura,  c  4.) 
II  Umaao,7Vti«aft»14c1LL,c.  1. 
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said,  that  this  method  cannot  lead  very  far,  on  the  other  hand,  it  is  undeniable, 
that  in  making  the  student  begin  by  the  imitation  of  simple  wholes,  it  is,  perhaps, 
fitted  more  rapidly  than  any  other,  to  put  him  in  a  condition  to  seize  the  general 
effects  of  proportions,  and*  to  pat  the  principal  masses  almost  in  their  proper 
places;  and  if*  it  is  not  enough  for  Art,  it  is  enough  for  what  of  knowledge  of 
Drawing  most  trades  require. 

This  method,  once  more,  may  then  answer  sufficiently  well  for  the  instruction 
of  the  artizans  for  whom  it  has  been  designed,  but  that  is  no  reason  why  it 
should  be  introduced,  as  some  have  desired  it  should,  from  these  popular  schools 
where  it  is  said  to  have  done  good  scrviee,  into  the  schools  of  a  superior  class, 
and  above  all  into  the  Lt/cces  [Colleges,  or  Collegiate  Schools]. 

However,  if  it  be  a  method  by  which  we  cau  indeed  acquire  more  rapidly  than 
by  another,  a  certain  knowledge  of  Drawing,  however  limited,  perhaps  we  should 
be  tempted  to  believe,  that  it  ought  to  be  adopted  in  preference  by  all  our  schools, 
except  those  especially  destined' for  the  formation  of  Artists.  Everywhere,  some 
will  perhaps  say,  it  is  for  the  greatest  number,  and  especially  lor  them,  that  we  should 
chiefly  be  concerned ;  now  the  greatest  number  has  need  of  knowledge  of  Draw- 
ing only  of  a  verv  elementary  kind,  so  far  as  it  is  required,  not  for  the  practice  of 
the  Art,  but  for  the  different  industrial  pursuits  with  which  Drawing  has  some- 
thing to  do.  What  is  of  the  greatest  importance  is  this,  that  those  very  persons 
who  can  devote  but  few  years  to  general  study,  and  to  that  of  Drawing  in  par- 
ticular, should  be  able  in  those  few  years  to  learn  as  much  of  it  as  is  necessary 
for  representing  with  some  accuracy  the  situations  and  dimensions  of  things ;  and 
if  it  be  a  method  by  whose  employment  such  a  result  can  be  reached,  even  if  it 
cannot  serve,  nay,  even  if  to  a  certain  point  it  interposes  an  obstacle  to  farther 
progress,  this  imperfect  but  expeditious  method  must  still  be  preferred. 

We  cannot  share  in  such  a  view. 

Even  admitting  what  is  far  from  being  incontestable,  that  for  the  practice  of 
the  different  branches  of  Industry,  there  is  never  any  need  of  drawing  with  the 
same  precision,  and  the  same  delicacy,  with  which  artists  must  know  how  to  work, 
it  is  still  one  of  the  first  interests  of  industry,  and  consequently  of  the  great 
number  who  are  engaged  in  it,  that  Art  should  not  decline  in  the  hands  of  those 
at  least  who  practise  Art.  It  is  from  Art  that  all  the  branches  of  Industry  which 
have  any  relations  with  it,  reeei^s  their  inspirations.  It  is  Art  which  supplies 
them  with  the  types  which  they  multiply,  in  accommodating  them  to  our  different 
wants,  or  to  our  different  fancies.  All  are  constantly  occupied  in  appropriating 
to  everything  that  surrounds  us.  the  forms  with  which  the  imagination  is  capti- 
vated, and  of  which  that  Art  which  reigns  at  each  epoch  is  the  source;  all  profit 
by  the  power  of  seduction  which  Art  exercises,  and  by  the  favour  which  attaches 
itself  to  every  thing  that  bears  its  mark. 

When  a  great  master  appears,  and  comes  to  show  all  things  under  an  aspect 
till  then  unknown,  for  such  is  the  privilege  of  genius,  all  that  is  subject  to  the 
power  of  man,  must  put  on  those  proportions,  those  new  harmonics  which  he  is 
come  to  reveal.  Thus  to  spread  and  to  apply  its  thought  in  every  form,  the 
ancient  arts  are  transformed  and  regenerated,  and  new  arts  take  birth.  And  to 
this  immense  work  come  together,  yet  from  afar  off,  to  furuish  its  materials,  even 
the  very  branches  of  industry,  which  seem  the  most  foreign  to  the  Art  of  Draw- 
ing. Who  can  say  what  even  the  most  mechanical  professions  owe  to  the  genius 
of  a  RatTaclle  :  not  only  the  art  of  Marc  Antonio,  not  alone  that  of  the  potters 
of  Faenza,  of  Guhhio,  of  IVsa.o,  and  of  I"  rhino,  not  alone  the  fabrics  of  the 
tapestry  works  of  Flanders,  and  the  enamels  of  Limoges,  which  have  reproduced 
his  creations  under  so  many  forms,  but  all  the  industries  of  his  age,  and  of  the 
ages  which  followed  his ;  how  many  men  have  lived  on  the  fruits  of  his  thoughts, 
and  of  what  riches  of  every  kind  it  has  been  the  source?  Who  can  calculate 
what  for  three  thousand  years,  one  half  the  universe  owes  to  that  Greek  Art, 
from  which  even  still,  though  modified  by  so  many  different  influences,  not  only 
the  forms  of  all  our  public  works,  but  those  even  of  our  vessels  and  commonest 
utensils  are  derived  ? 

And  as  for  the  industry  of  France  in  particular,  if  it  be  by  so  many  titles  in 
the  first  rank  among  the  industries  of  Europe,  to  what  is  this  due,  if  not  to 
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this,  that  the  first  rank  already  for  a  long  time  belongs  to  our  painters  and  our 
sculptors,  and  that  in  Art,  no  more  than  in  Literature,  no  nation  can  disputo  it 
with  her  i 

What  worse  service  then  would  it  be  possible  to  render  to  the  greater  number 
in  m  ltv  country,  but  a  hove  all  in  ours  of  France,  than  to  put  everywhere  in 
force  methods  of  instruction  calculated  to  set  bounds,  even  to  the  measure  of 
mediocrity,  to  the  development  of  talent,  and  by  an  ignorant  zeal  for  the  crowd, 
to  arrest  the  flight  of  those  men  of  rare  genius,  (yeniea  tfelitej  which  it  ever  con- 
ceals in  its  bosom,  and  whom  Providence  destiued  to  be  its  benefactors? 

Will  it  be  said,  that  rare  Genius  knows  how  to  burst  its  way,  whatever  diffi- 
culty it  encounters,  and  that  it  is  useless  to  take  special  cure  of  it  V  Examples 
abound  in  history,  and  in  the  history  of  Art  in  particular,  of  men  of  genius 
happily  endowed,  whose  career  has  beeu  falsified,  and  destiny  destroyed  by  a  bad 
education. 

In  the  second  place,  and  supposing  even  that  one  should  not  occupy  one's-sclf 
with  this  small  number,  with  this  tlite  which  will  practise  Art  with  success,  and 
spread  its  benefits  over  the  crowd,  nor  even  with  those  already  more  numerous, 
to  whom  it  would  be  useful,  in  the  career  which  they  have  to  pass  through,  to 
possess  the  knowledge  of  Drawing  to  n  somewhat  high  degree,  it  is  certainly 
important  that  among  the  greatest  possible  number  taste  should  be  healthy  and 
good.  And  so,  if  the  state  of  Art,  and  consequently  of  all  the  industries  which 
depend  on  Art,  depends  upon  the  genius  aud  education  of  artists,  it  depends  also, 
in  very  great  part,  on  the  judgment  of  the  public,  which,  by  its  approbation  or 
disapprobation,  may  sustain  the  artists  in  such  and  such  a  course,  or  turn  them 
from  it.  Now,  as  Pall  Veronese  said,  "those  alone  can  form  a  good  judgment 
upon  matters  of  Art,  who  have  been  well  instructed  in  Art."*  Accordingly, 
since  Taste  is  the  just  appreciation  of  the  beautiful,  since  between  the  beautiful, 
the  true,  and  the  good,  there  is  a  close,  connection,  and  so  to  speak,  an  intimate 
solidarity,  what  interest  is  more  general,  than  that  to  direct  instruction  in 
Drawing,  in  such  a  manner  as  to  give  as  much  as  possible  to  all  those  who  take 
part  in  it.  a  just  and  delicate  taste,  a  sure  discernment  of  beauty  V  If  that  is 
true  for  all  the  schools,  for  how  much  stronger  a  reason  is  it  not  true  for  the 
schools  of  secondary  education,  and  where  those  are  educated,  who  by  their  lights, 
as  well  as  by  the  place  which  they  will  occupy  in  our  society,  arc  destined  to 
exert  the  most  powerful  inlluencc  upon  the  spirit  of  their  time  ? 

For  these  different  reasons,  we  cannot  recommend  the  establishment  in  our 
Lyciis  of  any  of  those  expeditious  methods  which  lead,  however  ingenious  they 
may  be,  but  to  an  inexact  and  erroneous  appreciation  of  forms,  aud  their  cha- 
racter. The  only  method  which  we  can  propose  for  the  approbation  of  the 
Minister,  must  be  that  method  which  will  lead,  though  at  tne  price  of  a  little 
more  time  aud  trouble,  to  the  end  of  instruction  in  Drawing,  such  as  we  have 
been  able  to  define  it,  after  the  great  Masters  of  Art ;  the  possession  of  that  good 
judgment  of  the  eye,  by  which  men  appreciate  proportions  correctly,  and  under- 
stand their  spirit  and  beauty. 

We  have  seen  that  the  human  head  is  an  object  too  complex  to  serve  for  a 
first  model  for  the  student,  that  in  seeking  from  the  start  to  imitate  its  forms,  the 
beginner  can  but  contract  a  habit  of  error ;  we  have  seen  also,  that  to  propose 
for  a  first  model,  a  whole  in  an  abstract  form,  and  without  parts,  is  again  to  teach, 
though  in  another  fashion,  but  error  and  confusion. 

Hence,  we  arc  of  necessity  brought  back  to  the  method  which  has  almost 
always  prevailed,  and  which  confirms  the  authority  of  all  the  masters  of  Art, 
that  which  only  allows  the  whole  to  be  studied,  after  a  profound  study  of  its 
parts. 

"The  sight,"  says  Leonardo  da  Vinci,  "has  an  action  of  the  quickest,  and 
"  embraces  in  one  moment  an  infinity  of  forms,  nevertheless,  it  only  comprehends 
"one  thing  at  a  time.  Let  us  suppose,  reader,  that  you  bestow  one  rapid  glance 
"on  all  this  written  page,  you  will  judge  in  an  instant,  that  it  is  full  of  different 
"  letters ;  but  you  will  not  know  in  so  short  a  space  of  time,  what  letters  they  arc, 
"  nor  what  they  mean ;  you  will  be  obbged  then  to  go  over  them  word  by  word, 

•  B&rtol:  dal  Paso,  U  rile  de  pittori,  <fe  fU  teuton  ti  archimi  Vtrausi,  Verona,  1778,  4 to,  p.  113. 
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"  line  by  line,  in  order  to  comprehend  those  letters.  Or  again,  if  yon  wish  to 
"  reach  "the  top  of  a  building,  yon  must  mount  up  from  step  to  step;  without  which  it 
"  is  impossible  for  you  to  reach  the  top.  And  so  it  is,  I  say  to  you,  that  Nature 
"  regards  this  Art  of  Drawing  If  you  wish  to  have  the  true  knowledge  of  the 
"  forms  of  things,  you  will  commence  by  their  parts,  and  you  will  not  pass  on  to 
"the  second,  before  you  have  the  first  well  in  your  memory  and  in  your  practice. 
"  And  if  you  do  otherwise,  you  will  lose  your  time,  or  at  least,  you  will  prolong 
"  your  study.    I  repeat  to  you  once  again,  learn  accuracy  before  rapidity. *** 

But,  it  is  said,  on  the  other  hand,  if  we  cannot  l»egin  with  the  Whole,  why  not 
descend  to  details  still  smaller  than  those  by  which  one  generally  commences, 
why  not  descend  to  the  fingers,  to  the  nails  themselves. 

It  is,  because,  in  recommending  not  to  begin  with  the  entire  of  a  visible  natural 
object,  nor  even  by  a  whole,  such  as  the  human  head,  too  complicated  still, 
although  this  too  is  but  a  fragment  of  a  whole,  nevertheless  for  an  inexperienced 
eye,  in  order  to  satisfy  the  two  principles  equally  certain  as  they  arc  that  we 
cannot  commence  with  a  very  complicated  whole,  and  that  only  a  whole  can 
make  itself  understood,  reason  requires  that  we  should  commence  with  parts, 
which,  though  parts,  yet  form  wholes  in  a  sense  in  themselves,  and  are  in  con- 
sequence intelligible  objects.  We  will  stop  then,  as  men  have  always  done,  at 
those  fragments  which  have  to  a  certain  extent  a  special  destination,  a  special 
character,  a  distinct  individuality,  such  are  the  eye,  the  ear,  the  mouth,  the  hand, 
&c  Sufficiently  simple  not  to  surpass  the  comprehension  of  a  beginner,  every 
such  part  is  already  a  whole  in  itself,  in  right  of  this  quality,  and  like  a  whole, 
each  such  part  may  l>e  understood  by  itself  alone.  As  parts  of  a  Whole  more 
complicated,  they  cannot,  it  is  true,  l»e  understood  without  that  whole.  It  is  then 
by  arriving  at  that  Whole  in  which  they  act  one  with  another,  and  where  they 
harmonize  together,  that — after  having  studied  each  part  separately — they  can  ail 
be  understood. 

After  having  taken  as  a  base  of  operations,  as  we  do  in  every  science,  that 
which  is  less  intelligible  in  itself,  but  more  accessible,  it  is  in  the  last  place,  accord- 
ing to  the  order  which  befits  our  weakness,  and  which  is  recommended  by  wisdom, 
that  we  raise  ourselves  to  the  culminating  point  of  complete  science,  which 
is  like  an  elevated  pinnacle,  whence  we  can  embrace  all,  and  understand  alL 

Lastly,  to  leave  from  the  very  start,  only  so  much  obscurity  around  the  mean- 
ing of  the  several  parts  of  the  human  figure,  as  the  time  is  not  yet  come  to  clear 
away,  we  shonld  not  neglect  to  make  beginners  sec  from  the  first,  in  a  general 
way,  the  relations  they  bear  to  the  whole,  and  the  position  which  belongs  to 
them.  It  is  also  thus,  that  in  every  science  a  general  and  preliminary  exposition 
precedes  instruction  in  detail,  and  prepares  the  way  for  that  last  and  philosophical 
exposition,  in  which  the  details  reunited  and  arranged  in  the  Whole,  will  receive 
their  last  and  full  explanation. 

Such  is  then  the  order  which  theory  prescribes  to  the  practical  study  of  draw- 
ing. But  the  determination  of  this  order,  is  this  the  only  share  which  theory 
should  have  in  instruction  ?  And  accordingly,  the  order  of  practical  study  onco 
determined,  is  it  enongh  for  the  learning  of  the  elements  of  Drawing,  that  this 
study  shonld  consist  in  commencing  with  the  imitation  of  the  parts  of  the  head, 
and  finishing  with  that  of  the  entire  figure? 

[After  having  demonstrated  (continues  the  Editor  of  the  Bulletin,')  by  the 
reasoning  and  by  the  authority  of  Leonardo  da  Vinci,  of  Michelangelo,  of  the 
artists  of  antiquity,  &c  the  necessity  of  the  study  of  the  anatomy  of  the  bones 
and  muscles,  and  that  of  the  proportions,  M.  F.  Kavaisson  proecedsas  follows: — J 

In  fine,  we  have  seen  attovc  that  Drawing  is  properly  speaking  the  representa- 
tion of  the  proportions  of  things  as  they  appear  to  the  eye.  We  have  also  seen, 
that  if  we  can  hardly  well  judge  of  the  reality  by  the  visible  appearance,  which 
is  for  us  its  sign,  we  can  hardly  see  the  appearance  either  as  it  is.  Hence,  constant 
difficulties,  as  well  when  we  invent,  to  give  to  the  things  we  imagine  the  forms 
they  ought  to  have,  as  when  we  imitate,  to  judge  accurately  of  the  appearances  of 
things,  and  to  reproduce  them  faithfully.  Hence  an  uncertainty  from  which  wc 
can  scarcely  escape  without  many  errors. 

•  Delia  JHttura,  p.  51. 
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Now  the  relation  between  visible  appearances  and  actual  proportions,  for  any 
point  of  view  and  any  distance,  is  regulated  by  geometrical  laws ;  by  these  laws, 
which  are  those  of  perspective,  wo  can  with  certainty  anticipate  experience,  and 
without  error,  destroy  the  appearance  of  the  reality,  or  the  reality  of  the  appear- 
ance. Who  then  can  doubt  that  the  knowledge  of  it  would  be  most  useful  to 
assure  the  judgment  of  the  eye,  and  to  protect  it  from  error?  And  so,  at  the  era 
at  which  the  art  of  Drawing  among  the  moderns  has  attained  the  highest  point  of 
perfection,  we  sec  perspective  held  in  honour. 

After  Brunclleschi,  Paolo  Ucello,  Lorenzo  Ghiberti,  who  were  the  first  to  un- 
derstand well  its  rules;*  after  Pietro  della  Fraucesca,  who  was,  it  is  said,  the 
first  to  give  the  theory  of  it,f  the  masters  whose  works  adorn  the  middle  and 
second  half  of  the  15th  century,  Masaccio,  Filippino  Lippi,  Pisancllo,  Signorelli, 
the  precursor  of  Michelangelo,  Melazzo  dc  Forli.J  whose  frescoes  probably  taught 
Corregio  the  art  of  backgrounds,  (»otto  in  su)  Vincenso  Foppa,  the  two  Bellini, 
Mantcgna,  Ghirlandajo,  Pcrugino,  showed  themselves  consummate  in  the  new 
science ;  Leonardo  da  Vinci  made  it  the  subject  of  a  book,  now  lost,  whieh  be 
came  the  source  of  the  principal  works  in  which  it  was  treated  in  the  16th  cen- 
tury ;  Raffuellc,  in  fine,  to  whom  Pcrugino  had  taught  it,  knew  it  so  well  as  to 
give  lessons  to  the  great  Florentine  painter,  Fra  Bartolommco.  And  we  cannot 
doubt,  that  the  knowledge  and  habitual  practice  of  perspective,  effectually  con- 
tributed to  give  to  the  art  of  Drawing,  among  the  painters  of  the  golden  age  of 
Art,  much  of  that  exquisite  accuracy,  and  accordingly,  that  finished  elegance, 
from  which  men  subsequently  receded  more  and  more,  according  as  counting 
more  for  the  concealment  of  mistakes  on  the  play  of  light  and  shade,  and  the  effect 
of  aerial  perspective,  men  trusted  more  and  more  to  the  unassisted  judgment  of 
the  eye.§ 

It  is  not  that  when  we  learn  to  draw,  we  must  frequently  put  in  practice  the 
rules  of  perspective,  to  find  the  place  and  dimensions  of  outlines  and  shadows. 
We  have  already  said,  that  to  construct  forms  by  geometrical  rule,  is  no  longer  to 
draw,  but  to  trace  them,  and  consequently,  it  cannot  teach  us  to  draw.  But  at 
the  same  time  that  it  furnishes  us  with  an  exact  means  of  geometrical  construc- 
tion and  verification,  the  knowledge  of  the  principles  of  perspective,  united  to  the 
habit  of  applying  them,  must  necessarily,  in  making  us  attentive  to  the  perspec- 
tive diminutions  of  proportions,  and  the  laws  which  they  follow,  lead  us  to  ob- 
serve them  better,  to  appreciate  them,  and  to  represent  them  more  justly. 

Now  if  the  knowledge  of  perspective  serves  to  make  us  judge  well  of  all 
visible  forms,  of  those  of  the  bones  and  muscles,  as  well  as  those  of  the  exterior 
surface,  docs  it  not  follow,  that  it  is  with  perspective  that  instruction  in  Drawing 
ought  to  commence  ?  Practice  should  be  founded  on  good  theory,  of  whieh  per- 
spective is  the  entrance  and  the  guide.  || 

Will  it  be  objected  that  it  prolongs  too  much  the  teaching  of  Drawing,  to  join 
with  it  that  of  perspective,  as  well  as  the  structure  and  proportions  of  the  human 
figure?  Very  far  from  this,  these  arc  ideas  which  at  the  same  time  that  they 
must  throw  light  on  practice,  and  so  render  its  progress  more  rapid  as  well  as 
more  sure,  may  be  acquired  in  a  time  relatively  very  short  These  principles, 
says  Leonardo  da  Vinci,  who  continually  recommends  us  to  begin  with  the 
studv  of  the  scientific  principles  of  Art,  these  principles  are  but  a  little  thing  near 
Art  itself.  1 

To  learn  in  the  first  place,  perspective ;  in  the  second  place,  the  structure  of 
man  and  his  proportions;  in  the  third  place,  only  to  draw  the  human  figure; 
first,  the  several  parts,  and  then  the  whole  ;  such' then  is  the  order  prescribed  by 

*  Van  Eyck  vu  also  perfect  master  of  geometry  and  perspective,  as  Bartolommeo  Gatlo  affirms 
hi  his  enloginm  on  him,  and  aa  hla  pictures  prove. 

t  Beside*  the  life  of  this  master  by  Vus-iri,  see  Luca  Pacloli,  <b  divina proportion*  (Venet,  1609, 
to.),  IT.  23  and  33. 

%  See  Lnca  Pacloli,  snmma  de  arithmetics,  pnef.  and  de  ilirmo  j-roportione^  1 18. 

}  Of  ao  many  other  masters,  subsequent  to  those  just  named,  and  who  were  thoroughly  masters  of 
pcrs](ccuve,  we  only  name  Glnlio  Romano,  Jean  Gonjon,  Jean  Cousin,  Barocdo,  Clgoll,  (who  has 
left  •  raloable  treatise  on  this  science,)  Pablo  Cespedes,  Lodovico,  Agoatino,  and  Anlbal  Carracci, 
and  Pouaetn. 

I  Leonardo  da  VInd,  Delta  Pittura,  p.  ©.  1  DtUa  PiUura,  p.  88. 
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Lkovardo  da  Vinct  for  the  study  of  Drawing*,  and  which  has  not  ceased  to  be 
the  order  most  profitable  to  follow. 

This  docs  not.  however,  prevent  the  teaching  of  the  scientific  principles  of  Art 
from  being  usefully  preceded  by  a  certain  number  of  lessons,  consecrated  to 
purely  practical  exercises,  exercises  which  may  consist  of  the  imitation  of  simple 
figures,  such  as  those  of  regular  solids,  of  some  parts  of  vegetables,  &c.  In  these 
first  essays,  we  would  accustom  ourselves  to  draw  the  outlines,  to  indicate  the 
shadows ;  we  would  accustom  ourselves  al>ovc  all  to  observe  proportions  and 
forms,  and  the  very  difficulties  themselves  which  we  should  experience  in  judging 
of  them  accurately,  and  reproducing  them  well,  would  dispose  us  to  recognize  the 
necessity,  and  to  comprehend  the  use  of  thane  principles,  whose  methodical 
application  will  serve  in  the  regular  course  of  instruction,  to  resolve  successively 
the  various  problems  of  Drawing  t  These  different  exercises  would  thus  form  a 
sort  of  preparation  for  the  regular  course  of  studies,  which  would  commence 
with  perspective. 

In  our  schools,  (lych*)  where  for  every  reason  the  instruction  must  be  but  very 
elementary,  the  study  of  perspective  will  be  necessarily  confined  to  general  prin- 
ciples, and  to  the  applications  most  useful  for  the  practice  of  Drawing.  Care 
should  be  taken  above  all  to  explain  how  this  science,  which  is  at  present  scarcely 
npplicd  save  to  the  foreshortening  of  regular  forms,  which  can  be  geometrically 
drawn  snch  as  those  of  a  building,  may  be  applied  alike  to  every  kind  of  forms 
and  particularly  to  the  human  fignre. 

The  study  of  measures  (and  pro]>ortions)  should  extend  only  to  those  which 
it  is  most  important  to  know,  and  which  are  the  most  constant ;  and  the  master 
should  apply  himself  to  explain  by  examples  chiefly  borrowed  from  the  chef*- 
d<ruvre  of  antique  art,  how  the  infinite  variety  of  individual  forms  reconciles 
itself  with  the  general  rule,  which  is  the  law  of  species.  The  study  of  the  ana- 
tomical structure  also  should  be  limited  to  what  it  is  most  necessary  to  know,  and 
what  may  be  learned  from  casts,  prints,  or  photographs,  upon  the*  situation  and 
functions  of  the  muscles  and  bones. 

But,  on  the  other  hand,  it  would  not  be  enough  for  the  scientific  principles  of 
Art,  that  some  lessons  more  or  less  abstract  should  precede  the  practice.  In  Art, 
practice  is  the  end,  theory  is  one  of  the  means  of  reaching  it.  From  the  start, 
theory  ought  then  to  Ik*  accommodated  to  practical  use,  and  practice  ought  to  the 
end  be  enlightened  by  theory,  and  incessantly  take  counsel  of  it. 

Consequently,  when  the  principles  of  perspective  are  explained  to  the  Students 
in  our  schools,  care  should  be  taken  to  make  them  sensibly  understand  those 
principles,  by  exhibiting  to  them,  and  causing  them  to  ma'ke  for  themselves 
immediate  applications  to  objects  analogous  to  those  which  a  little  later  they 
will  have  to  draw.  And  on  the  other  hand  during  the  course  of  practical  stndy, 
and  throughout  its  whole  continuance,  no  occasion  should  Ik*  neglected  to  make 
them  sec  how  the  problems  offered  to  the  eye  by  the  foreshortenings,  implied  by 
relief,  in  every  object  of  nature,  all  range  themselves  under  the  general  laws  of 
perspective,  and  how  it  leads  to  resolve  them.  It  is  thus  that  throughout  all 
instruction  in  Drawing,  the  maxim  is  verified,  that  "Perspective  is  the  bridle  and 
helm  of  painting."J 

In  the  same  manner,  in  giving  the  necessary  instructions  upon  the  anatomical 
structure  of  Man,  as  applied  to  the  Art  of  Drawing,  and  upon  his  chief  propor- 
tions, care  should  be  taken  to  make  it  clear  from  the  very  first  by  examples  of  its 
practical  usefulness.  Afterwards,  as  fast  and  nccording'as  the  student  is  made  to 
draw  the  different  part*  of  the  human  figure,  or  even  entire  figures  in  different 
movements  and  attitudes,  he  should  be  made  to  study  it  auew.  more  deeply,  and 
in  greater  detail,  and  as  well  structure  as  proportions.  For  this  purpose  no  mode 
perhaps  is  better  than  that  proposed  by  Alcssandro  Allori,  §  and  which  was  but 
the  application  to  Instruction  in  Drawing  of  the  ordinary  manner  of  proceeding 

•  DtUa  Pittura.  p.  501. 

t  See  on  this  point,  the  Jndidon»  reflections  of  Sir  Josh.  Reynolds,  Annotation*  to  th*  Art  of  Paint- 
ing, of  C.  A.  Du  Franov,  York,  1783,  4to.,  p.  70. 
t  Leonardo  da  Vinci,  Iklla  Pittura,  p.  264:  L*  prospettivs  *  brlgUa  e  timone  delte  pltrenv 
J  Baldinucei,  Vita  di  Akuandro  Alhri. 
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adopted  by  Michaelangelo;*  a  mode  which  consists  of  either  before  making  the 
student  draw  each  part  of  the  body  as  it  is  in  outward  form,  to  make  him  first 
draw  the  bone  which  it  includes,  and  then  the  muscles  or  cartilages  which  are 
covered  by  the  skin;  or  at  least  occasionally,  to  place  by  the  side  of  the  models 
after  which  the  superficial  figures  of  the  objects  arc  to  Ik;  reproduced,  the  repre- 
sentation of  their  anatomical  structure,  a  representation  which  in  part  explains 
their  appearances,  and  winch  thus  leads  the  student,  as  in  other  respects  the 
knowledge  of  the  laws  of  pespective  leads  him,  to  understand  them  better,  and 
therefore  to  draw  them  better. 

In  anticipating  experience,  according  to  an  expression  wc  have  Iwrrowed  from 
Leibnitz,  science  reduces  the  probabilities  of  error,  which  experience  always 
allows,  and  lets  none  of  them  exist,  as  has  been  said  also  of  wisdom  in  respect  of 
chance,  save  what  cannot  be  taken  away.  This  is  also  what  the  previous  study 
of  the  Parts  docs  in  regard  to  the  studv  of  the  Whole.  The  parts  once  well 
known  in  their  constituent  elements,  in  the  chief  varieties  of  form  and  under  the 
different  aspects  which  they  can  present,  when  wc  come  to  the  whole  wc  half  know 
it  already,  and  familiarized*  with  elcmcuts  analogous  to  those  of  which  it  is  com- 
posed wc  understand  it  letter  and  represent  it  better.  It  is  therefore,  as  we  have 
6aid,  that  the  parts  must  be  studied  before  the  whole;  it  is  therefore  also  that  there 
is  no  use  in  studying  them  unless  wc  study  them  profoundly,  so  as  to  know  them 
well,  and  that,  consequently,  "wc  must  not  pass  from  a  first  to  a  second  unless 
we  are  in  possession  of  the  first"  t 

From  this,  several  practical  consequences  follow.  In  the  first  place,  the  parts  of 
the  human  figure  ougnt  to  be,  in  general,  as  well  in  models  as  in  the  copies  which 
the  students  are  caused  to  make,  of  equal  dimensions  with  nature,  or  at  least  very 
nearly  so;  for  in  objects  of  small  size  one  is  more  exposed  to  miss  seeing  all,  and 
for  the  same  reason,  "in  little  things  one  docs  not  see  his  own  faults  as  he  does  in 
greater.**  X  — Once  master  of  the  detail  of  the  parts,  wc  may,  on  the  other  hand, 
when  we  come  to  draw  entire  figures,  give  them,  without  any  inconvenience, 
smaller  dimensions.  In  drawing  such  figures,  in  order  that  wc  may  keep  the 
different  parts  of  the  copy  we  arc  making  in  proportion  one  with  another,  we 
must  embrace  the  whole  of  it  at  a  single  glance;  and  the  custom  has  very  reason- 
ably grown  to  bo  not  to  give  the  drawing  of  the  entire  figure  dimensions  greater 
than  those  of  an  ordinary  sheet  of  drawing  paper.  There  is  something  more; 
these  dimensions  are  those  ordinarily  given  to  the  models  themselves;  now,  since 
wc  learn  to  draw  only  by  the  judgment  which  we  apply  to  the  relations  of 
dimensions  or  Proportions"  and  as,  consequently,  it  is  important  that  lieginners 
should  not  be  able  to  contract  the  habit  of  taking  measures  on  the  model  to 
dispense  with  that  judgment,  it  is  a  useful  thing  to  practise  them  in  giving  to 
their  drawings,  representing  entire  figures,  dimensions  different  from  those  of  the 
models  from  w  hich  they  copy.  It  will  then  be  proper,  if  the  models  in  general  are 
only  of  the  size  of  an  entire  sheet  of  paper,  to  make  eopics  from  them  occasionally 
of  a  smaller  size,  lint  for  this  reason,  that  in  little  things  one  cannot  well  judge 
of  his  own  faults,  and  that  the  student  may  not  become  accustomed  to  content 
himself  with  inexact  imitations;  the  dimensions  of  drawings  of  entire  figures 
ought  not,  in  any  case,  to  sink  lower  than  those  of  a  half  sheet  of  drawing  paper. 

In  the  second  place,  objects  arc  only  well  distinguished  by  their  lights  and 
shades,  which  render  sensible  their  relief'  If  the  line  which  marks  the  extreme 
limits  be  sufficient  to  represent  the  figure  on  a  smaller  scale,  and  to  secure  its 
recognition,  it  is  but  by  the  lights  and  shades  presented  by  its  surface  that  wo  can 

•  Mariettc,  Obsrrva!U,n$  tur  la  r>  d«  M'thel-Anye  frrt'e  par  le  Conriid,  §  43:— "We  hardly  see 
any  other  painter*  who  ilrjw  in  Micliaet.mirHo's  manner,  us  we  see  no  mure  who  study  anatomy  at 
be  did.  When  he  had  to  make  a  flgu-e.  he  began  by  e>MMishlng  the  skeleton,  tlmt  Is.  he  drew* the 
b<>nei  of  the  skeleton,  and  when  he  had  satisfied  himself  of  the  situation  whleh  the  movements  of 
the  figure  caused  the  principal  bones  to  tike,  then  he  began  to  clothe  tliem  with  their  muscles,  and 
and  afterwards  Benin  he  urn-red  the  muscles  »itli  flesh.  And  let  it  Dot  be  satd  that  what  I  here 
assert  is  a  mere  tletioti  or  figure  of  speoeh;  I  am  In  a  condition  to  prove  It  literally:  1  have  many 
at  adieu  of  Mtchacton<;elo  for  his  statue  <if  Chrl«t,  (of  the  Minerva)  in  which  we  can  follow  him  In  all 
hi*  njx-rtifions.-  Many  of  the  models  in  wax  belonging  to  M.  GhcrardJni,  of  Florence,  and  of  which 
I  [M.  Raval»*on]  have  spoken  above,  arc  examples  of  this  method. 

t  Leonardo  dm  Vinci,  Delia  Pittura,  p.  51.  %  Delia  Ptthm,  p.  81. 
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understand  exactly  and  completely  its  proportions,  it*  character,  and  its  special 
beauty.  In  order  to  fulfil  the  precept  according  to  which,  in  all  the  course  of  hi* 
studies,  tho  student  must  not  puss  from  one  object  to  another  until  he  under- 
stand the  first  well,  it  is  therefore  necessary  that  in  respect  of  every  object  he 
draws,  from  the  most  simple  parts  to  the  most  complicated  whole,  he  'should  not 
confine  himself  to  a  line,  nor  even  to  a  rough  indication  of  the  model,  but  he 
must  apply  himself  to  reproduce,  and  to  reproduce  exactly,  the  lights  and  shades. 

"If  you  wish,  oh  draughtsman,"  says  Leonardo  da  Vinci,  "to  moke  a  good 
and  useful  study,  judge  well  among  the  lights  which  are  those,  and  in  what 
number,  which  possess  the  first  degree  of  brightness,  and  so  among  the  shades 
which  arc  those  which  are  darker  than  the  others,  and  in  what  manner  they 
mingle  together,  and  compare  these  always  one  with  another;  and  lastly,  let  your 
shades  tfnd  lights  be  joined  without  lines  or  points,  and  mix  with  each  other*  like 
smoke.  And  when  you  shall  have  brought  your  hand  and  your  judgment  to  this 
amount  of  exactness,  the  practice  of  drawing  will  come  to  you  so  fast  that  you 
will  not  even  be  concious  of  it."  * 

To  express  the  exact  character  of  the  shadows  with  the  same  pencil  which 
serves  to  mark  the  outline,  to  render  it  with  softness,  and,  according  to  the 
Italian  expression,  sfumato,  by  parallel,  or  crossed  shading,  great  labour  is 
required,  which  occupies  much  time.  With  a  stump  both  the  shadows,  and  the 
passage  of  the  shadows  into  the  lights,  can  be  imitated  both  more  easily  and  more 
quickly.  It  would  seem  then,  and  it  has  been  proposed,  to  prescribe  the  use  of 
the  stump  rather  than  that  of  the  pencil  for  the  imitation  of  the  shadows. 

The  Commission  is  nevertheless  of  opinion  that  for  teaching,  and  in  order  to 
form  the  eye  to  judge  well  of  forms  and  their  character,  the  pencil  is  preferable  to 
the  stump.  The  pencil  represents  shadows  by  simple  lines.  These  lines,  accord- 
ing to  the  direction  in  which  they  are  traced,  may  contradict  the  forms  whose 
relief  they  should  serve  to  express,  or,  on  the  contrary,  by  conforming  themselves 
to  these,  may  assist,  by  their  very  direction,  in  making  them  better  understood. 
To  put  in  the  shadows  with  the  pencil,  the  general  effect  and  the  details  of  the 
forms  must  be  then  observed  every  instant,  as  well  as  the  changes  which  they 
undergo  by  foreshorten ing.f  Each  line,  each  shading  becomes  thus  a  teacher  of 
the  character  of  things,  of  their  anatomical  construction,  and  of  their  pcrspective- 
This  is  what  we  arc  shown  by  the  drawings  of  the  best  painters,  and  the  prints  of 
the  best  engravers,  with  whom  to  put  in  the  shades  is  never  anything  else  than  to 
draw.  Moreover,  we  have  not  stumps  always  by  us;  and  on  the  other  hand  we 
have  always  at  hand  a  pencil,  or  a  pen,  or  something  which  can  take  its  place  and 
perform  the  same  office.  It  is  important,  on  principle,  to  learn  to  make  use 
above  all  things  of  those  means  which  are  least  likely  to  fail  us,  and  to  know  how, 
in  short,  to  paint  the  shadows  with  the  same  point  which  serves  to  make  the 
outline. 

If  then  the  use  of  the  stump  may  occasionally  be  permitted,  if  it  be  even  useful 
to  learn  in  good  time  to  manage  it,  were  it  but  to  make  one  independent  of  every 
process  and  special  mode  or  working,  still  the  habitual  instrument,  and  especially 
at  the  start,  should  be  the  pencil. 

From  all  that  precedes,  it  follows  that  the  object  we  should  propose  to  ourselves 
in  indicating  the  shadows  is,  not  so  much  to  please  the  ignorant  or  ill-taught  eye, 
by  the  regularity  of  the  work,  as  to  express  in  a  manner  as  perfect  as  possible  the 
figure  and  character  of  the  objects  drawn.  In  this  manner,  by  devoting  to  the 
study  of  the  model  and  to  the  light  and  shade  all  the  necessary  time,  the  greatest 
part  of  the  course  will  not  be  taken  up,  as  often  happens,  in  the  minute  imitation 
of  the  works  of  engravers.  Besides,  once  that  we  have  become,  by  sufficient 
practice,  able  to  express  the  half  tints  completely,  in  the  absence  of  which  the 
fights  and  shadows  do  not  possess  their  true  character,  but  which  form  the  most 
difficult  part  of  the  study  of  the  model,  and  that  which  requires  the  longest 

•  Delia  Pittura,  p  G3. 

f  Leonard!  da  Vinci,  Delia  PUNro,  p.  64.— Mongo  Gtmelrie  descriptive,  cd.  1811,  p.  162:— "For 
every  object,  and  for  erery  portion  of  the  surface  of  an  object,  there  arc  particular  outlines,  and 
particular  sluulinffs  {hachttret,  Mnall  Unca  employed  In  shading]  more  fit  than  any  others  to  give  an 
Idea  of  the  enn  aturo  of  the  aurfcee,  Ac- 
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application,  we  can,  without  omitting  them,  spare  ourselves,  nevertheless,  the  time 
necessary  to  represent  them  well  with  the  pencil.  For  this  it  will  be  sufficient  to 
draw  on  a  ground  by  whose  tint  they  are  supplied  This  is  what  was  done  in 
the  best  times  of  Art,  by  using  for  drawing  paper,  paper  slightly  coloured,  upon 
which  the  shadows  were  indicated  in  black,  and  the  brighter  lights  in  white 
And  according  to  Leonardo  da  Vinci,  who  managed  the  pencil  as  well  as  the  pen 
with  astonishing  dexterity,  this  is  in  fact  the  best  method  to  draw  from  models 
in  relief.* 

We  have  seen  that  it  is  by  the  separate  parts  of  the  human  figure,  and  not  by  the 
whole,  that  a  Iwginning  should  be  made,  and  for  this  reason,  that  in  all  things  the 
path  which  ought  to  )»e  chosen  is  that  which  lends  from  the  simple  to  the  compli- 
cated. For  the  same  reason,  the  first  models  should  not  be  reliefs,  (round  figures,) 
but  imitations  of  relief  in  the  Hat.  "Begin,"  says  Leonardo  i>a  Vinci,  "by 
copying  the  drawings  of  good  masters,  yon  may  afterwards  copy  from  figures  in 
relief."  t  Drawings,  indeed,  or  prints,  or  even  photographs,  do  not  offer  ellects  of 
perspective  so  deceptive  or  so  enigmatical  as  those  given  by  reliefs,  or  round 
figures;  the  lights  and  shadows  in  them  have  not  the  smnc  magic,  and  allow  of 
being  more  easily  understood.  And  in  fine,  the  very  labour  by  which  the  author 
of  the  drawing  or  print  has  imitated  the  relief,  or  round,  is,  for  "him  who  seeks  to 
imitate  it  in  his  turn,  a  necessary  imitation  in  the  different  works  of  Art.  Figures 
in  relief  (in  the  round)  should  not  then  l>e  drawn  until  the  student  is  in  a  con- 
dition to  rc-produce  drawings  and  prints  with  sufficient  aeenracy. 

Those  drawings  or  prints,  whether  they  represent  the  parts  of  the  human  figuro 
or  entire  figures,  ought  to  be  the  faithful  reproduction  of  types  borrowed  from  tho 
best  masters  of  all  times.  Photography,  too,  may  come  to  the  assistance  of  the 
pencil  or  the  graver,  not  only  in  the  multiplication  of  drawings  of  good  authors,  or 
of  rare  prints,  but  also  even  in  affording  direct  reproductions  of  masterpieces  of 
painting  or  of  sculpture,  or  representations  of  nature. 

As  to  models  in  relief,  (figures  in  the  round,)  it  is  among  the  chefs  dacuvrc  of 
ancient  sculpture  that  they  should  almost  all  be  chosen. 

Under  the  influence  of  systems  in  error  l>oth  as  to  the  object  and  the  aim  of  Art, 
a  custom  has  become  established  of  selecting,  almost  exclusively,  as  models  for 
instruction  in  drawing,  among  the  specimens  which  remain  to  us  of  the  ancient 
statuary,  figures  of  the  class  called  ideal  figures,  in  which  it  is  believed  may  Ikj 
found  the  representation  of  human  nature  in  its  most  abstract  generality,  figures 
possessing  the  leait  individuality  possible ;  without  perceiving  that  of  these;  figures, 
those  which  are  more  remarkable  for  the  regularity  of  their  forms  than  for  their 
truth  are,  for  the  most  part,  copies  or  imitations  in  which  the  particular  character 
presented  by  the  originals  has  more  or  less  disappeared,  and  their  general  pro- 
portions only  remain, — it  is  to  such  second-hand  works  that  the  preference  is  often 
given.  And  from  this  it  arises  that  in  learning  to  draw,  one  learus  to  regard  only 
a  conventional  type  of  forms  and  movements,  and  one  becomes  incapable  of  com- 
prehending the  infinitely  varied  beauties  of  nature. 

In  consequence  of  the  discovery  made  at  the  beginning  of  this  century  of  a  great 
number  of  original  works  of  the  finest  period  of  Greek  statuary,  a  discovery  which 
vividly  affected  the  imagination  of  men :  in  consequence  also  of  the  reaction  in  an 
opposite  direction  which  was  naturally  produced  by  the  insipidity  of  so  many 
works  inspired  by  the  worslup  of  a  false  ideal :  the  opinions  which  used  to  govern 
the  domain  of  art,  and  that  of  criticism,  have  become  modified.  Individuality, 
Truth,  Life,  arc  restored  to  their  rights ;  and  it  may  even  l>e  doubted  whether,  after 
having  so  long  inclined  towards  one  of  the  two  poles  between  which  modern  art 
has  almost  always  oscillated,  we  have  not  now  thrown  ourselves  too  far  in  tho 
direction  of  the  other. 

However  this  may  be,  elementary  instruction  has  continued  almost  everywhere 
to  follow  the  same  errors  as  lieforc.  To  cut  tliis  short  it  has  been  proposed  in  tho 
commission,  to  allow  no  models  in  future  to  be  taken,  among  so  many  works  of 
ancient  sculpture  which  remain  to  us,  but  those  which  carry  to  the  highest  pitch 
the  character  of  mdividuality  and  truth :  that  is,  the  Portraits. 

•  Dttta  PUtura,  p.  1 W.  t  DtUa  Pitturo,  p.  57. 
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The  Commission  has  come  to  the  conclusion,  that  if  this  proposition  should  not 
be  admitted  because  it  is  exclusive  in  its  turn,  that  if,  on  the  contrary,  we  cannot 


perfection,  and  thus  penetrate  their  still  young  imaginations  with  the  principles 
and  essence  of  the  most  excellent  beauty,  nevertheless,  in  order  to  teach  them  to 
understand  and  to  love  nature  in  her  inexhaustible  variety,  it  is  well  to  give  them 
nlso  a  certain  number  of  masterpieces  of  another  kind  to  study,  so  as  to  reproduce, 
from  the  very  lirst,  those  masterpieces  in  which  Art  has  expressed  with  the  great- 
est naivete  the  beauties  proper  to  individual  types  the  most  spceial  and  peculiar, 
without  seeking  to  reduce  them  to  a  higher  Beauty. 

Moreover,  those  very  figures  should  be  selected  winch  can,  in  a  certain  sense,  lie 
properly  called  ideal :  the  figures  of  gods,  of  goddesses,  of  heroes,  of  heroines, 
among  the  works  of  the  best  ages,  in  which  the  masters,  penetrated  with  Nature 
and  full  of  her  spirit,  have  always  known  how  to  unite  individuality  and  truth  with 
beauty  in  their  works.  Such  are  the  works  which  remain  to  us  of  Phidias  or  his 
cotemporaries,  and  of  the  great  sculptors  who  followed  immediately  after  him. 

'•The  painter,"  says  Leonardo  da  Vixci,  and  the  same  may  be  said  of  the 
draughtsman,"  should  study  by  rule,  and  should  let  nothing  escape  being  treasured 
in  his  memory/'*  And  it  is  therefore  that  he  recommends  the  student,  after  having 
made  a  copy  of  a  model  as  exact  as  he  is  capable  of  making  one,  to  practise  him- 
self in  reproducing  it  from  memory.  By  this  exercise,  in  truth,  not  only  is  the 
memory  strengthened,  without  which  there  is  neither  art  nor  science,  but  also  the 
attention,  which  is  nothing  else  than  the  intellect  itself  strained  and  applied  by  the 
will ;  and  in  fine,  those  types  which  the  student  has  learned  to  comprehend  by 
attentive  comparison  of  their  proportions,  preserved  and  constantly  present  in  the 
imagination,  become  permanent  subjects  of  new  reflections,  comparisons,  and  in- 
struction. 

To  drawing  after  models  should  then  l>c  united  as  much  as  possible  this  practice 
of  drawing  from  memory,  which,  long  neglected,  has  been  introduced  successfully, 
as  we  have  already  had  occasion  to  say,  several  years  ago  in  the  teaching  of  the 
special  school  of  drawing,  (ecole  speciale  de  detain).  But,  as  we  have  also  re- 
marked, in  order  thut  this  practice  should  not  have  those  inconveniences  which  at- 
tend on  the  habit  of  working  without  a  model  (travuiller  de  tete),  and  that  it  may 
not  keep  one  away  from  the  observation  and  simple  (naive)  imitation  of  nature,  it 
is  important,  according  to  the  express  recommendation  of  Leonardo  da  Vinci, 
that  a  faithful  tracing  should  constantly  serve  to  verify  and  correct  the  inaccura- 
cies of  the  drawing  from  memory ;  it  is  upon  this  condition  that  such  a  practice 
may  be  used,  without  danger,  to  fix  in  the  mind  the  results  of  the  imitation  of 
models. 

In  making  the  student  study  and  reproduce  the  different  models,  the  professor 
should  teach  him  to  attend  to  the  expression,  above  all,  of  their  essential  character, 
that  character  which  is  from  the  very  first  visible  in  the  whole  at  one  view,  and 
which  is  fonud  to  l>e  the  same  in  the  smallest  details  ;  he  should  teach  him  there- 
fore from  the  first  to  express  the  general  character  in  the  whole,  he  should  teach 
him  in  the  next  place  never  to  lose  this  point  of  view,  but  to  pursue  his  researches 
even  to  the  details  of  the  very  smallest  parts.  He  should  apply  himself  thus  to 
make  his  pupils  understand  how  in  thec/«;/s  ttauvre  of  art,  just  as  in  the  works  of 
nature,  the  different  parts  arc  among  themselves  analogous  in  their  movements 
their  proportions,  and  their  forms ;  how,  accordingly,  while  they  have  each  their 
own  peculiar  nature  aud  spirit,  they  nevertheless  express  by  their  correspondence 
and  mutual  agreement,  the  indivisible  spirit  which  is  the  soul  und  principle  of  the 
whole ;  how,  in  them,  in  short,  variety  is  thus  made  subject  to  the  law  of  unity, 
which  forms  out  of  it  an  order  and  harmony. 

He  will  apply  himself  to  make  clear  how  it  is  that  in  those  masterpieces  in  which 
especially  reign  those  proportions  to  which,  with  Leonardo  da  Vinci,  we  may  give 
the  name  of  Divine,  with  still  greater  variety  is  united  a  more  perfect  unity :  how 
these  two  opposite  elements  of  harmony  rising  at  once,  so  to  speak,  to  a  higher 
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the  diversity  which  it  subdues  under  its  law,  there  results  that  superior  harmony 
which  constitutes  Beauty ;  how,  in  short,  in  all  true  beauty,  even  when  the  cha- 
racter of  the  movements  and  forms  is  rather  grace  tlnin  strength,  or  elegance  rather 
than  majesty,  nevertheless,  hy  the  predominanc  e  of  the  whole  over  the  parts,  of  the 
unity  over  the  variety  of  the  subject,  order  partakes  of  grandeur,  and  with  the 
lHMiutiful,  properly  so  called,  is  mingled  more  or  less  of  what  is  called  the  sub- 
lime. 

By  these  means  he  will  teach  his  pupils  by  little  and  little  to  recognize  in  true 
beautv  the  image  of  that  Spirit  which  is  its  divine  and  mysterious  principle,  and 
he  will  render  them  capable  by  degrees  of  comprehending  that  thought  ot  a  great 
master,  painter,  and  philosopher,  that  the  Beautiful,  for  all  that  it  manifests  itself 
in  bodies,  is  by  nature  Incorporeal.* 

But  to  teach  men  to  judge  accurately  of  the  spirit  of  forms,  and  of  beauty, 
which  is  the  highest  object  of  instruction  in  Drawing,  the  study  which  can  be 
made  of  models  copied  and  reproduced  from  memory  is  not  enough.  Their  num- 
ber is  necessarily  too  much  restricted.  "It  is  not 'enough  to  draw"  says  Leo- 
nardo da  Vinci,  "we  must  still  see  and  compare  the  works  of  different 
masters.f 

The  pupils  in  our  schools  (hjeces)  not  being  able  to  go  to  seek  here  and  there 
the  various  works  of  art  dispersed  in  so  many  places,  nor  even  to  visit,except  very 
rarely,  the  Galleries  where  they  are  collected  in  great  numbers,  shall  they  then  be 
deprived  of  this  necessary  complement  of  cducatiou?  This  advantage  would  be 
secured  to  them  to  a  certain  extent  if  each  school  were  made,  as  far  as  possible,  a 
Gallery  ;  and  this  might  l>e  accomplished  without  much  expense,  by  placing  not 
only  in  the  hall  of  instruction,  but  also  in  the  parlour,  in  the  refectory,  on  the 
staircases,  beneath  the  vestibules,  in  the  several  schoolrooms,  everywhere*  in  which 
the  arrangement  of  the,  place  would  allow  of  it,  and  in  such  a  manner  as  to  harmo- 
nize with  that  arrangement,  reproductions,  by  casts,  engravings,  or  photography, 
of  the  chefs  (Ttiuvre,  of  every  species,  of  ancient  and  modern  Art.  Their  powerful 
and  favorable  influence  would  thus  be  everywhere  and  always  exerted  over  the 
minds  of  youth ;  ted  by  the  poetry  of  Homer  and  Virgil,  of  Comeillc  and  Itacinc, 
it  would  also  feed  itself,  every  moment  of  the  day,  and  almost  uucousciously,  upon 
that  of  Phidias  and  Haffaelle,  of  Jean  Goujon  and  Poussin. 

To  this  programme  of  studies  the  Commission  thinks  it  right  to  propose  to  tho 
Minister  to  add  one  branch  of  instruction  which  hitherto  has  not  found  a  place  in 
the  teaching  of  Drawing  as  it  has  been  conducted  in  our  schools  (lycee*),  and 
which  has  nowhere  perhaps  been  regularly  organized:  it  is  that  of  drawing  speci- 
ally applied  to  those  forms  which  arc  altogether  the  creation  of  Art,  and  which,  in 
opposition  to  those  of  natural  objects,  we  may  call  artificial  forms.  J  These  forms 
are  those  of  the  different  objects  which  Art  invents  for  the  various  wants  of  life,  or 
for  the  satisfaction  of  that  which  Michelangelo  called  the  insatiable  fancy  of  man  : 
buildings,  furniture,  vessels,  utensils,  ornaments  of  all  sorts. 

The  iK'ings  which  Nature  creates  arc  in  their  substance  and  their  forms  that 
which  is  required  for  the  end  which  they  have  to  fulfil ;  and  at  the  same  time 
they  compose  harmonies,  either  by  their  figures  or  by  their  colours,  which  satisfy 
oue  superior  and  universal  end,  which  is  Beautv.  The  objects  which  Man  creates 
for  his  use  are  also  determined,  both  in  their  substance  and  their  forms,  by  the  very 
nature  of  the  wants  they  have  to  serve.  But,  like  nature,  man  also  pursues  at 
the  same  time  a  higher  end.  Among  all  substances,  among  all  forms,  he  chooses 
as  much  as  possible  for  bis  creations  those  which  best  satisfy  the  conditions  of 
Beauty.  This  is  not  all :  to  these  forms  he  adds  others  which  may  serve,  either 
better  to  express  the  idea  from  which  the  flrst  proceed,  or  else  to  raise  their 
beauty  ;  these  acc  essories,  by  means  of  which  objects  tell  what  they  mean,  in 
some  sort,  with  more  clearness,  force,  and  grace,  ami  in  a  more  elevated  style — 
these  accessories  which  form  the  poetic  character  of  the  principal  lorms",  and 

•  PouMln,0j**n<<u'<m;,  p  4rt2:  E.jul  si  conclude  che  U  plttiim  altro  non  c  rhc  nna  Idea  dellc  coae 
Incorporve  qiiantunque  dlmostri  h  corpl,  Jfcc— Carduchu  Dialotfu,  &c  fix  :«t,  attribute*  the  Mine 
thought  to  Albrecht  DUrcr. 

t  lhila  Pittura,  p.  5o  —  Poussin.  ^Krroiioni,  p.  iW, 

J  TnU  denomination  has  been  already  employed  In  this  sen**,  especially  by  Scamosxi. 


Digitized  by  Google 


100 


Journal  of  Social  Progress. 


[June, 


which  accompany  while  adorning  them,  as  a  musical  harmony  accompanies  and 
emphasises  the  theme  of  the  melody — these  arc  the  ornament*  of  the  creations  of 
Man.  In  the  first  place,  the  form*  which  Art  creates  for  the  ohjecu  necessary  to 
the  different  uses  of  life ;  in  the  second  place,  the  ornaments  of  which  they  are 
susceptible  :  such  should  be  the  double  object  of  this  new  branch  of  instruction, 
which  the  Commission  think  it  right  to  propose  for  institution. 

Since  the  time  which  can  l>e  devoted  in  the  schools  (fyeces)  to  the  study  of  Art 
would  not  by  any  means  suffice  to  complete  it  in  all  its  parts,  nor  even  in  any 
one  of  them,  it  is  evident  that,  instead  of  running  over  them  all,  so  as  to  learn 
nothing,  or  very  little,  the  liest  thing  is,  generally  speaking,  to  apply  ourselves  to 
push  as  far  as  possible  the  study  of  that  which  is  the  most  difficult  as  well  as  the 
most  important,  and  which  one  cannot  know  without  being  capable  of  learning  all 
the  rest  in  a  little  time,  that  is  to  say,  the  studv  of  the  human  figure.  For  who- 
ever is  able  to  represent  the  human  figure  well  in  its  proportions,  its  character, 
and  its  beauty,  will  lcam  without  difficulty,  and  in  bnt  a  little  time,  to  represent 
as  well  the  proportions,  character,  and  beauty  of  animals,  landscape,  and  flowers, 
&c. ;  while  the  converse  of  the  proposition  is  by  no  means  true.  From  hence  it 
would  seem  that  neither  can  there  be  found  a  place  in  the  schools  (tyce'es)  for 
teaching  the  drawing  of  those  forms  which  we  have  just  called  Artificial  forms. 
These  forms,  in  truth,  comjKj.sed  of*  the  same  elements  as  those  of  natural  objects, 
do  not  surpass — for  the  most  part  do  not  even  equal  them  in  complications  and 
difficulties.  So  a  man  may  form  a  good  judgment  of  the  proportions  of  a  cande- 
labrum or  vase,  who  could  not  judge  as  well  of  those  oi*a  great  part  of  the  beings 
which  Nature  lias  created.  A  man,  on  the  other  hand,  who  knows  how  to  sec 
animals  and  plants  accurately,  and  therefore  to  draw  them  well,  will  be  able  to 
appreciate,  and  therefore  to  draw  as  it  ought  to  be  drawn,  a  vase,  a  candelabrum, 
or  a  volute.  How  much  better  still  he  who  is  able  to  understand  aud  to  trace 
out  the  cunning  lines  of  the  human  figure  ! 

But,  although  in  the  drawing  of  the  human  figure  the  universal  principles  of 
the  drawing  of  other  kinds  of  forms  is  included,  nevertheless,  each  of  these  kinds 
lias  again  its  peculiar  principles.  Hence  it  follows,  that  in  order  to  draw  well  the 
forms  they  include,  aud  consequently  to  form  a  good  judgment  of  their  propor- 
tions, of  their  character,  and  of  the  particular  l>cauty  of  which  they  are  susceptible, 
we  must  unite  with  the  study  of  the  drawing  of  the  human  figure  certain  other 
special  studies.  If  this  is  true  of  the  forms  of  natural  objects,  perhaps  it  is  still 
more  true  of  those  of  which  the  imagination  of  man  is  the  source.  The  forms  of 
nature,  in  truth,  being  more  or  less  analogous  to  our  own,  answer,  by  a  secret 
harmony,  to  the  intimate  constitution  of  our  souls,  and  hence  it  comes  that  even 
those  who  possess  not  the  slightest  trace  of  art,  judge  tolerably  well  of  the  beauty 
of  such  forms,  whether  in  nature  itself,  or  in  the  works  of  art  which  represent  it. 
As  to  those,  on  the  other  hand,  which  are  the  creations  of  art,  the  cultivation  of 
taste  alone,  by  seeing  and  studying  masterpieces,  makes  us  capable  of  judging 
of  them 

Again,  for  the  very  reason  that  these  forms  arc  those  of  objects  which  serve  the 
ordinary  purposes  of  life,  and  which  our  want",  or  the  variations  of  fancy,  invito 
us  perpetually  to  alter  and  renew,  we  have  to  exercise  our  judgment  upon  them 
continually ;  and  this  is  another  reason  why  it  is  desirable  that  studies  of  a  special 
nature  should  put  us  in  a  condition  to  bring  an  enlightened  judgment  to  the  task. 

To  this  consideration  is  to  Ijc  added  another,  drawn  from  the  interest  of  these 
arts  themselves,  with  which,  in  our  country  of  Fraince  alwve  all,  so  many  other 
interests  arc  connected.  If  the  destiny  of  Art,  in  general,  depends  in  great  part  on 
the  opinion,  more  or  less  enlightened,  of  the  public,  this  is  especially  true  of  those 
arts  which  are  closely  connected  with  Industry,  and  which  cannot"  dispense  with 
the  connection.  Separated  from  the  public  by  intervening  circumstances,  more  or 
less  numerous,  scarcely  known  to  it,  even  the  artist  who.  in  these  arts  which  arc 
reputed  as  secondary,  "displays  the  rarest  ability,  produces  no  impressiou  by  the 
authority  of  his  name,  and  exercises  but  a  weak  influence  on  the  judgment  of  the 


well  content  to  defer  to  a  certain  extent  to  those  skilled  in  the  knowledge  and 
practice  of  painting  and  sculpture,  and  who,  in  consequence,  arc  necessarily  the 
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best  judges  of  such  works,  still  the  same  thing  is  not  true  in  the  case  of  those 
familiar  articles  by  which  wc  arc  surrounded,  and  of  which  we  aro  making 
some  use  every  moment,  and  every  one  willingly  thinks  himself  capable  of  forming 
a  judgment  as  well  as  any  body  else. 

Lastly,  let  us  add  that  if  of  all  the  branches  of  Art  the  Drawing  of  such  objects 
as  industry  appropriates  to  the  various  uses  of  life  is  not  the  most  elevated,  nor 
that,  consequently,  which  can  most  contribute  to  the  education  of  the  soul  and  the 
mind,  it  is  that  which,  on  the  other  hand,  in  addition  to  the  advantage  of  enabling 
us  to  exercise  a  judgment  upon  those  things  of  which  we  have  the  most  frequent 
need,  unites  this  advantage,  too,  (which  is  a  necessary  consequence  of  the  former,) 
— that  of  finding  immediate  employment  in  the  greater  number  of  industrial  pro- 
fessions and  trades. 

In  giving,  then,  the  first  and  highest  place  in  the  study  of  the  elements  of  art  to 
the  Drawing  of  the  Human  Figure,  which  is  its  highest  branch,  it  seems  that  there 
ore  sufficient  reasons  to  make  room  also  for  that  branch  of  art  which  in  some  sort 
occupies  the  other  extremity  of  the  scale,  and  whose  direct  applications  arc  by 
much  the  most  numerous  as  well  as,  materially  at  least,  the  most  useful. 

Since  those  forms  which  are  the  creations  of  the  imagination  divide  themselves 
naturally,  as  we  have  said,  into  two  great  classes :  namely,  the  figures  themselves 
of  buildings,  furniture,  utensils,  &c,  and  the  ornaments  with  which  these  different 
objects  may  be  clothed,  the  teaching  of  the  Drawing  of  artificial  forms  should 
also  be  divided  into  two  portions,  corresponding  with  these  two  classes  of  objects. 

During  the  first  portion  of  this  tcochiug,  the  student  should  l>c  made  to  study 
nt  first  select  profiles  of  some  of  the  principal  features  of  which  Architectural 
Buildings  are  composed,  then  Vrases,  Brackets,  Vusqucs,  Balustrades,  Candelabra, 
&c.,  adding  sometimes  the  study  of  the  ground  plans  of  architectural  works  to 
that  of  their  profiles.  In  directing  the  study  of  these  objects,  as  in  that  of  Man, 
tbe  master  should  apply  himself  to  make  it'clear  how  the  proportions  of  the  dif- 
ferent parts  depend  on  one  another,  and  vary  one  with  another ;  how  in  this 
agreement  and  connection,  which  give  to  every  work  of  art  its  special  beauty,  as 
well  as  its  definite  character  and  expression,  the  thought  shines  out,  the  spirit 
which  produced  such  forms ;  how  from  the  harmonious  concert  of  those  propor- 
tions which  Leonardo  da  Vinci  called  "  divine,"  results  at  last  the  perfection  of 
Beauty. 

To  "this  teaching  should  l>c  joined  the  exhibition,  by  a  sufficient  number  of 
examples,  of  the  several  modifications  which  the  various  forms  must  uudergo,  and 
the  particular  characters  or  expressions  which  they  must  assume,  according  to  the 
difference  of  substances,  following  the  different  nature  of  marble,  of  stone,  of 
granite,  of  wood,  of  ivory,  of  iron,  of  bronze,  of  the  precious  metals,  &c. 

In  directing  the  special  study  of  ornamentation,  the  professor  should  make 
known  both  the  principal  types  which  art  has  created,  and  those  which  it  most 
commonly  burrows,  whether  from  the  animal  or  vegetable  kingdom;  he  should, 
nl>ove  all,  explain  how  it  modifies  the  elements  supplied  by  nature,  and  trans- 
forms them  so  as  to  please  the  fancy  of  men. 

For  every  branch  of  this  course  of  study,  the  models  should  in  general  be 
borrowed  from  Greek  Art,  which,  in  this  department  as  in  all  the  others,  knew 
how  to  unite  with  the  most  perfect  agreement  of  the  forms,  with  the  destination 
of  the  objects  and  their  material,  the  greatest  originality  of  character,  the  highest 
style,  and  the  most  surpassing  beauty.  Other  models*  may,  however,  be  added, 
borrowed  from  Roman  and  <  )riental  art,  as  well  as  from  that  of  the  Middle  Ages, 
and  of  the  Renaitsmnce,  which,  though  they  do  not  reach  the  same  degree  of 
supreme  perfection,  have,  nevertheless,  produced  a  crowd  of  masterpieces  in  this 
department. 

The  exercise  of  reproduction  from  memory,  which  would  fasten  in  the  imagina- 
tion the  most  finished  types,  should  he  applied  to  the  drawing  of  artificial  forms 
and  their  ornaments,  as  well  as  to  that  of  the  human  figure,  and  will  produce  the 
same  result. 

Perhaps  to  these  studies,  should  be  added  some  practical  lessons  on  the  em- 
ployment of  colour  in  ornamentation,  lessons  which  would  initiate  the  student  to 
a  certain  extent  in  the  knowledge  of  the  relations  and  harmonics  of  tones  in 
colour. 
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To  conclude,  as  in  the  case  of  figure  drawing,  besides  the  models  of  artificial 
forms,  which  may  be  made  during;  the  progress  of  the  course,  other  chefi-daeucre 
of  art,  placed  in'cvcrv  direction  throughout  the  schools  (hides)  under  the  eyes  of 
youth,  would  succeed  in  penetrating  them  with  the  spirit  which  produced  them, 
with  that  universal  spirit  from  which  equally  proceed  the  heroic  contours  of  the 
marbles  of  the  Parthenon,  and  the  profile  of  the  least  of  the  earthen  vases  hidden 
in  the  sepulchres  of  Athens  or  of  Vulci. 

[The  Commission  proceeds  to  point  out  the  proper  distribution  of  all  these 


(the  details  of  which  we  may  omit  for  the  present,)  and  concludes  thus :— ] 

In  order  that  the  teaching  of  Drawing,  thus  regulated,  may  bear  the  fruit 
which  the  Commission  believes  may  be  liorrowed  from  it,  there  is  still  one  im- 
portant condition  to  be  fulfilled,  and  that  is,  that  the  masters  charged  to  conduct 
it,  be  at  all  points  equal  to  their  duties. 

Up  to  the  present  time  these  masters  have  been  chosen  by  the  Masters  of  the 
Lycve*,  without  any  sort  of  legal  guarantee,  and,  although  there  may  always  be 
found  among  them,  and  there  still  are,  men  of  much  knowledge  and  ability,  it 
must  be  confessed  that  the  situation  prepared  for  them  has  not  been  in  every 
point  of  view  of  a  kind  to  attract  merit. 

The  Commission  feel  it  to  be  their  duty  to  propose  to  the  Minister,  to  establish 
it  as  a  principle,  that  there  shall  in  future  be  a  special  examination  of  the  capacity 
of  candidates  for  employment  as  Masters  of  Drawing,  the  subjects  of  which  shall 
be  determined  by  a  special  ordinance ;  that  those  alone  who  shall  have  success- 
fully undergone  this  examination,  shall  in  future  be  intrusted  with  the  teaching 
of  l)rawing  in  the  Lt/ct'cs,  with  the  title  of  Professors;  and  that  to  this  title  shall 
be  attached  sufficient  emoluments.  The  same  title  of  professor,  together  with  the 
advantages  Indonging  to  it,  might,  however,  be  immediately  conferred  without  any 
examination,  on  tliose  masters  who  have  rendered  long  and  efficient  service  in  the 
various  establishments  of  public  instruction. 

No  establishment  can  preserve  its  existence,  unless  constant  vigilance  be  cm- 
ployed,  to  remove  everything  which  tends  necessarily  to  destroy  it.  In  the  teach- 
ing of  Drawing,  as  in  all  branches  of  education,  frequent  inspections  are  then, 
in  the  opinion  of  the  Commission,  absolutely  necessary.  These  inspections  should 
naturally  be  confided  to  men  possessed  of  the  special  knowledge  which  they 
require. 

Lastly,  it  would  be  useful,  if  not  even  absolutely  necessary,  that  a  special  com- 
mittee should  be  charged  to  examine  the  observations  sent  in  by  the  inspectors, 
to  discuss  the  propositions  which  may  be  appended  to  them,  and  to  submit  to  the 
Minister  such  of  them  as  may  appear  suited,  whether  for  the  preservation  of 
instruction  in  Drawing  from  every  cause  of  degeneration,  as  the  system  is  at 
present  settled,  or  for  making  it  more  and  more  perfect  as  it  continues  to  work. 

Such  is  the  plan  of  the  studies  which  we  arc  of  opinion  would  be  most  suitable 
for  the  teaching  of  Drawing  in  the  schools  (hjetes)  of  the  French  Empire,  and 
such  the  measures  of  administration  which  appear  to  us  the  most  proper  to 
secure  its  success. 

[I'pon  this  admirable  report,  the  Minister  of  Public  Instruction  has  promul- 
gated a  Decree,  by  which,  adopting  every  suggestion  contained  in  it,  he  has  fixed 
the  course  ami  manner  of  instruction  iu  Drawing  as  a  branch  of  the  excellent 
system  of  National  Education  in  France.  Upon  that  system  we  inav  have  on 
another  occasion  to  speak  at  some  length,  nnd  so  far  as  this  branch  of  it  is  con- 
cerned, we  shall  very  shortly  take  an  opportunity  of  comparing  the  plau  so  power- 
fully enunciated  by  M.  Kavaissox  ami  his  colleagues,  with  that  which  has  been 
set  up  under  the  auspices  ot  the  English  government.  Iu  the  mean  time,  the 
local  committees  and  masters  of  our  drawing  schools  in  Ireland,  may  find  means 
to  put  in  practice  much  of  what  they  will  fiud  so  clearly  and  ably  laid  down  in  the 
above  document.] 
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Art.  II  Notices  of  Books,  &c.    TJie  Natural  History  Review,  April, 

1854.  Dublin,  Hodges  &  Smith,  Grafton -street.  London,  Sim|>kin, 
Marshall,  &  Co.,  and  Samuel  Highley.  (Published  quarterly,  single 
number,  2s.,  annual  subscription,  6*.,  payable  in  advance.) 

A  country  with  a  population  of  from  six  to  seven  millions  of  inhabitants, 
speaking  a  language  in  common  with  some  sixty  millions  of  others  distri- 
buted over  the  five  Continents  of  the  earth,  ought  certainly  offer  an  ex- 
cellent field  for  the  development  of  a  periodical  literature.  Yet  Ireland 
has  not  one,  and  notwithstanding  the  very  many  attempts  which  year  after 
year  have  been  made  to  supply  some  special  part  of  the  deficiency,  we  are 
but  little  further  advanced  than  we  were  many  years  ago.  Until  very  re- 
cently the  two  or  three  periodicals  published  in  the  country  too  were  of  a 
purely  literary  character.  We  had  no  representative  of  Art,  nor  have  we 
yet — no  representative  of  industry  until  the  journal  for  which  we  write 
made  its  appearance,  and  no  representative  of  abstract  science.  The  only 
cause  which  strikes  us  as  capable  in  any  degree  of  accounting  for  the 
actual  state  of  things,  is  perhaps  a  species  of  indifference  to  any  progress 
which  might  be  effected  in  the  country  not  conducive  to  the  special  ends  of 
some  party.  And  that  very  indifference  extends,  not  merely  to  the  public 
who  should  support  a  literature,  but  even  to  the  writers,  literary,  scientific, 
and  artistic,  who  should  create  it.  There  has  also  perhaps  been  a  deficiency 
of  speculative  energy  among  Irish  publishers,  who  might  have  learned  an 
excellent  lesson  from  our  Scotch  neighbours,  who  have  established  a  most 
respectable,  indeed  we  might  almost  say  the  most  respectable  periodical 
literature  in  these  countries,  the  chief  market  for  which  is  not  in  Scotland, 
but  out  of  it. 

It  may  be,  that  we  are  now  about  to  raise  ourselves  from  the  slough  in 
which  we  have  so  long  Iain,  and  having  learned  some  self-respect,  and 
thereby  acquired  the  virtue  of  self-reliance,  earnestly  begin  to  remedy  our 
short-comings.  There  are  certainly  many  symptoms  of  a  healthier  public 
opinion,  than  has  heretofore  prevailed ;  may  it  ^row  stronger  and  stronger 
every  day,  and  finally  learn  to  discard  altogether  the  quack  remedies  which 
have  been  prescribed  for  it  so  loug;  party  hatred,  flunkeyism,  and  the  ser- 
vile imitation  of  every  thing,  without  discrimination,  which  emanated  from 
the  opposite  side  of  the  chanuel. 

As  indicative  of  this  growing  change,  we  welcome  with  sincere  pleasure 
the  appearance  of  a  new  Irish  periodical  (it  has  just  the  same  age  as  our 
own)  devoted  to  Natural  History,  and  which  although  apparently  foreign 
to  our  objects,  we  cannot  resist  drawing  the  attention  of  all  our  Irish 
readers  to.  We  say  apparently  foreign,  for  in  reality  the  progress  of  no 
science  can  be  foreign  to  industry,  for  does  not  every  day  show  us  how  the 
most  abstract,  and  in  a  practical  point  of  view,  apparently  the  most  useless 
fact,  becomes  the  germ  of  new  branches  of  the  industrial  arts,  and  the 
basis  of  great  manufactures  1  Wo  may  even  point  to  the  pages  of  our  own 
journal,  which  is  purely  industrial,  as  a  proof  of  the  benefits  conferred  upon 
industry  by  Natural  History,  in  the  case  of  the  artificial  production  of  the 
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oyster  and  of  fish.  And  here  we  may  remark,  that  it  is  not  merely  to  the 
higher  and  more  important  studies  of  the  great  naturalist,  that  we  are 
indebted  for  practical  results,  but  also  to  the  humble  collector,  and  to 
those  who  arc  content  to  coufinc  their  exertions  in  some  limited  local  field, 
and  whose  labours  will  be  chronicled  in  this  new  periodical. 

The  Natural  History  Review  consists  essentially  of  three  parts:  1,  Re- 
views of  books  connected  with  the  natural  sciences,  including  under  this 
head,  Geology,  Physical  Geography,  and  scientific  books  of  travels.  2,  Pro- 
ceedings of  various  Irish  local  and  metropolitan  societies  which  occupy 
themselves  wholly  or  in  part  with  the  study  of  the  natural  sciences.  And 
3,  Notices  of  several  serial  publications  connected  with  Botany,  Zoology, 
&c    It  is  thus  an  unpretending,  but  not  the  less  highly  useful  journal. 

All  books  devoted  to  special  subjects  must  necessarily  attract  less  atten- 
tion than  works  on  general  literature ;  hence  men  removed  away  from  the 
centres  of  science  which  are  constituted  by  large  cities  or  universities,  have 
no  means  of  becoming  acquainted  with  this  special  literature;  to  such  then 
as  have  an  interest  in  the  Natural  Sciences,  the  first  department  of  the  Na- 
tural History  Review  will  be  of  eminent  service. 

We  cannot  speak  too  highly  of  the  second  department,  namely,  that  de- 
voted to  the  labours  of  isolated  local  societies.  To  these  bodies  it  indeed 
will  give  a  real  living  existence;  for  hitherto  they  have  been  dead  so  far  as 
their  labours  in  science  were  concerned.  There  aro  no  sciences  which  could 
derive  so  much  benefit  from  the  labours  of  local  societies  as  the  very  ones 
to  which  this  review  is  devoted,  and  none  for  which  all  may  so  easily  as- 
sist in  collecting  materials.  We  hope,  therefore,  that  every  exertion  will 
be  made  to  chronicle  the  labours  of  every  one  which  exists  in  the  country. 

With  regard  to  the  third  department  we  would  respectfully  suggest  some 
improvements.  In  the  first  place,  we  consider  it  more  important  than  the  re- 
views of  books,  and  we  would  like,  therefore,  to  see  it  receive  the  largest 
amount  of  space.  Few  persons,  even  those  professionally  occupied 
with  science,  are  able  to  purchase  all  the  journals  connected  with  any  par- 
ticular science,  and  least  of  all  those  upon  natural  history,  which  arc  so  nu- 
merous; and  even  if  they  could,  the  labour  of  reading  them,  and  the  know- 
ledge of  languages  which  should  be  possessed,  would  be  a  great  barrier. 
No  greater  service,  therefore,  could  be  rendered  to  science,  than  to  give  a 
real  catalogue  raisonne  of  the  contents  of  the  chief  journals  of  Botany, 
Zoology,  Comparative  Anatomy,  History,  and  other  branches  of  Natural 
Science  published  in  Europe.  This  could  be  done,  as  at  present,  by  taking 
each  journal  respectively,  or  what  would  be  better,  but  we  must  also  admit 
more  laborious,  by  a  series  of  quarterly  reports  upon  the  progress  of  each  of 
the  different  branches  of  science.  If  this  could  be  effectually  carried  out 
it  would  supply  a  great  want,  not  alone  in  Ireland,  but  in  great  Britain 
also. 

In  conclusion,  we  would  recommend  every  body  who  can  afford  it,  and 
who  takes  an  interest  in  the  real  welfare  of  the  country,  to  subscribe  to  it, 
not  merely  for  its  own  merits,  but  also  for  the  good  which  may  be  pro- 
duced by  the  development  of  a  scientific  literature  in  Ireland. 
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Art.  I. — Banking.    Banking  in  Ireland,  No.  II. 
State  of  the  Law. 

In  oar  first  section  under  this  heading,  published  in  the  April  number  of  this 
Journal,  we  explained  to  the  reader  some  general  principles  in  relation  to 
which  we  viewed  banks  and  banking  operations  in  Ireland  and  elsewhere. 
We  concluded  that  article,  by  a  reference  to  the  state  of  the  law  as  affect- 
ing the  circulation  of  bank  notes  in  Ireland,  in  the  following  words: — 
"  Particularly  at  a  political  juncture  such  as  the  present,  with  war  impend- 
ing, it  is  vastly  for  the  interest  of  the  State  that  its  surplus  capital  should 
be  retained,  and  wrought  into  the  internal  industry  of  the  country;  but 
we  could  easily  prove  that  maintaining  a  composition  duty  or  tax  upon 
notes  which  a  banker  circulates  on  the  metallic  basis,  and  the  rendering  it 
compulsory  on  him  to  make  his  notes  payable  where  issued,  whilst  he  has 
to  keep  pound  for  pound  in  specie  against  these  notes  at  another  place,  is 
to  afford  capital  a  direct  premium  in  favour  of  its  exportation."  We  now 
proceed  to  prove  and  exemplify  this  position  by  a  reference  to  the  state  of 
the  law. 

The  9th  Geo.  IV.,  cap.  80,  gave  the  registered  bankers  of  Ireland  per- 
mission to  issue  promissory  notes  payable  to  bearer  on  demand. 

The  9th  Geo.  IV.,  cap.  81,  prohibited  bankers  in  Ireland  from  issuing 
or  re-issuing  notes  or  post  bills  of  any  denomination,  which  should  not  be 
payable  at  place  where  issued,  and  so  expressed  therein. 

The  5th  &  6th  Vict.,  cap.  82,  enacted  that  the  same  duty  shall  be  pay- 
able by  bankers  in  Ireland  as  was  then  payablo  by  bankers  in  England  on 
the  average  amount  of  notes  in  circulation ;  viz.,  3*.  6a\  per  cent,  per  half 
year — say  7*.  per  cent,  per  annum. 

We  have,  for  sake  of  conciseness,  stated  the  substance  of  these  enact- 
ments, instead  of  reciting  the  precise  words  of  each  Act;  and  we  have  to 
request  the  reader  to  bear  in  mind  that  the  three  statutes  referred  to  con- 
stituted the  law  on  the  subject  to  which  our  attention  is  now  directed,  at 
the  period  of  introducing  Sir  Robert  Peel's  Act,  the  8th  &  9th  Vict, 
cap.  37. 

And  here  we  shall  offer  a  few  observations  as  to  the  spirit  and  policy  of 
Sir  Robert  Peel  in  his  English  and  Irish  Banking  Acts.  They  were 
simply  these: — Sir  Robert  Peel  assumed,  on  grounds  which  we  certainly 
shall  not  call  in  question,  that  a  pound  sterling  should  represent  a  certain 
intrinsic  value,  and  not  an  arbitrary  credit;  that,  in  fact,  a  pound  sterling 
•  i 
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should  be  itself  an  exchangeable  item  of  commerce,  wherewith  one  could 
easily  pay  for  wheat  in  Odessa,  for  cotton  in  America,  or  for  sugar  in 
Brazil. 

Sir  Robert  Peel  did  not  question  the  propriety  of  having  this  pound 
sterling  in  circulation  in  the  guise  of  a  bank  note,  but  he  assumed  that 
such  note  should,  at  the  will  of  the  holder,  be  convertible  into  the  precious 
metals,  which  constitute  the  real  pound  sterling;  and  the  main  object  of 
his  bill  was  to  provide,  not  only  that  the  holder  should  have  this  right* 
but  that  a  system  should  he  devised  whereby  the  banker  in  future  (except 
in  respect  to  a  limited  amount  of  notes)  should  in  fact  have  an  equal 
amount  of  gold  at  a  certain  depot  or  at  certain  depots  to  represent  his 
notes  in  circulation. 

Sir  Robert  Peel  proposed  to  deal  with  the  vested  interests  of  circulating 
bankers  in  the  manner  hereinafter  explained,  and  carried  his  propositions 
into  practice. 

The  amount  of  the  average  circulation  of  the  joint-stock  banks  in  Ire- 
land, issuing  notes,  during  one  year  preceding  the  first  day  of  May,  1 845, 
was  found  to  be  £6,354,494;  up  to  which  date  there  was  no  actual 
statutory  obligation  on  the  banker  to  hold  any  particular  proportion  of 
specie.  Of  course,  he  should  hold  specie  to  meet  any  demand  made  on 
him  for  payment  of  his  notes,  but  it  was  a  matter  of  discretion  how  much 
he  held,  or  where. 

The  circulation  of  £6,354,494  was  maintained  by  eight  companies  in 
the  following  proportions: —  C 

The  Bank  of  In  land  maintained  a  circulation  of  ...  £3,738,428 

Provincial  Bank  of  Ireland  ...          ...  ...  ..  927,6*57 

Northern  Banking  Company,  Belfast  ...  ...  ...  243,440 

Belfast  Banking  Company    ...          ...  ...  ...  281,611 

National  Bank  of  Ireland     ...          ...  ...  ...  761,757 

Ulster  Banking  Company,  Belfast      ...  ...  ...  811,079 

Clonmel  National  Bank  of  Ireland      ...  ...  ..  66,428 

Carrick-on-Suir  National  Bank  of  Ireland  ...  ...  24,084 

When  the  reader  has  comprehended  the  provisions  of  the  three  Acts  of 
Parliament,  the  9  Geo.  IV.,  cap.  80,  the  9  Geo.  IV.,  cap.  81,  and  the  5  &  6 
Vict.,  cap.  82,  already  referred  to,  and  when  he  has  acquainted  himself  with 
the  facts  just  stated  as  to  the  circulation  of  the  country  up  to  the  1st  of  May, 
1 845,  he  will  be,  for  all  the  purposes  of  this  paper,  in  possession  of  the  state 
of  the  law  and  the  state  of  the  case  when  Sir  Robert  Peel  introduced  his 
Irish  Banking  Act,  the  8  &  9  Vict,  cap.  37,  dated  the  21st  July,  1845. 
The  eighth  section  of  that  Act  is  as  follows*. — 

"  VIII.  And  be  it  enacted,  that  every  banker  claiming  to  be  entitled  to  issue  bank 
notes  in  Ireland  shall,  within  one  month  next  after  the  passing  of  this  Act,  give 
notice  in  writing  to  the  Commissioners  of  Stamps  and  Taxes,  at  their  head  office  in 
London,  of  such  claim,  and  of  the  place  and  name  and  firm  at  and  under  which 
such  banker  has  issued  such  notes  in  Ireland  during*thc  year  next  preceding  the 
1st  day  of  May,  1845,  and  thereupon  the  said  Commissioners  shall  ascertain  if 
such  banker  was  on  the  6th  day  of  May,  1644,  and  from  thence  up  to  the  1st  day 
of  May,  1845,  carrying  on  the  business  of  a  banker,  and  lawfully  issuing  his  own 
bank  notes  in  Ireland,  and  if  it  shall  so  appear,  then  the  said  Commissioners  shall 
proceed  to  ascertain  the  average  amount  of  the  bank  notes  of  such  banker  which 
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were  in  circulation  daring  the  said  period  of  one  year  preceding  the  1st  day  of 
May,  1845,  according  to  the  returns  made  by  such  banker  in  pursuance  of  the  Act 
passed  in  the  fourth  and  fifth  years  of  the  reign  of  her  present  Majesty,  intituled 
'  An  Act  to  make  further  Provisions  relative  to  the  Keturns  to  be  made  by  Banks 
of  the  Amount  of  their  Notes  in  Circulation,'  and  the  said  Commissioners,  or  any 
two  of  them,  shall  certify  under  their  liands  to  such  banker  the  average  amount, 
when  so  ascertained  as  aforesaid,  omitting  the  fractions  of  a  pound,  if  any ;  and  it 
shall  be  lawful  for  every  such  banker  to  continue  to  issue  his  own  bank  notes  after 
the  6th  day  of  Dccemlicr,  1845,  to  the  extent  of  the  amount  so  ccrtilicd,  and  of 
tho  amount  of  the  gold  and  silver  coin  held  by  such  banker,  iu  the  proportion  and 
manner  hereinafter  mentioned,  but  not  to  any  further  extent ;  and  from  and  after 
the  6th  day  of  December,  1845,  it  shall  not  be  lawful  for  any  tinker  to  make  or 
issue  bank  notes  in  Ireland,  save  ami  except  only  such  bankers  as  shall  have 
obtained  such  certificate  from  the  Commissioners  of  Stamps  and  Taxes." 

The  14  th  section  next  interests  us.  It  thus  carries  ont  tho  previously 
qnotcd  section: — 

u  XIV.  And  be  it  enacted,  that  from  and  after  the  6th  day  of  December,  1845,  it 
shall  not  be  lawful  for  any  banker  in  Ireland  to  have  in  circulation,  upon  the  average 
of  a  period  of  four  weeks,  to  bo  ascertained  as  hereinafter  mentioned,  a  greater 
amount  of  notes  than  an  amount  composed  of  the  sums  certified  by  the  Commis- 
sioners of  Stamps  and  Taxes  as  aforesaid,  and  the  monthly  avcrnj^?  amount  of 
gold  and  silver  coin  held  by  such  banker  during  the  same  period  of  four  weeks,  to 
be  ascertained  in  manner  hereinafter  mentioned." 

The  16th,  19th,  and  20th  sections  next  deserve  attention,  and  are  as 
follow : — 

"  XVI.  And  be  it  enacted,  that  every  banker  who  after  the  6th  day  of  December, 
1845,  shall  issue  bank  notes  in  Ireland  shall,  on  some  one  day  in  every  week  after 
the  13th  day  of  Deceml>er,  1845  (such  day  to  be  fixed  by  the  Commissioners  of 
Stamps  and  Taxes),  transmit  to  the  said  Commissioners  a  just  and  true  account 
of  the  amount  of  bank  notes  of  such  banker  in  circulation  at  the  close  of  the  busi- 
ness on  the  next  preceding  Saturday,  distinguishing  the  notes  of  five  pounds  and 
upwards,  and  tho  notes  below  five  pounds,  and  also  an  account  of  the  total  amount 
or  gold  and  silver  coin  held  by  such  banker  at  each  of  the  head  offices  or  principal 
places  of  issue  in  Ireland  of  such  banker  at  the  close  of  business  on  each  day  of  tho 
week  ending  on  that  Saturday,  and  also  an  account  of  the  total  amount  of  gold  and 
silver  coin  in  Ireland  held  by  such  banker  at  the  close  of  business  on  that  day  ;  and 
on  completing  the  first  period  of  four  weeks,  and  so  on  completing  each  successive 
period  of  four  weeks,  every  such  banker  shall  annex  to  such  account  the  average 
amount  of  bank  notes  of  such  banker  in  circulation  during  the  said  four  weeks, 
distinguishing  the  bank  notes  of  five  pounds  and  upwards,  and  the  notes  below 
five  pounds,  and  the  average  amount  of  gold  and  silver  coin  respectively  held  by 
such  banker  at  each  of  the  head  offices  or  principal  places  of  issue  in  Ireland'  of 
such  banker  during  the  said  four  weeks,  and  also  the  amount  of  bank  notes  which 
such  banker  is,  by  the  certificate  published  as  aforesaid,  authorized  to  issue  under 
the  provisions  of  this  Act ;  and  every  such  account  shall  be  verified  by  the  signa- 
ture of  such  banker  or  Ids  chief  cashier,  or  in  the  case  of  a  company  or  partner- 
ship, by  the  signature  of  the  chief  cashier  or  other  officer  duly  authorized  by  the 
directors  of  such  company  or  partnership,  and  shall  be  made  in  the  form  to  this 
Act  annexed  marked  (A.) ;  and  if  any  such  banker  shall  neglect  or  refuse  to  render 
any  such  account  in  the  form  and  at  the  time  required  by  this  Act,  or  shall  at 
any  time  render  a  false  account,  such  banker  shall  forfeit  the  sum  of  £100  for  every 
such  offence. 

"XIX.  And  be  it  enacted,  that  for  the  purpose  of  ascertaining  the  monthly  average 
amount  of  bank  notes  of  each  banker  in  circulation,  tho  aggregate  of  the  amount 
of  bank  notes  of  each  such  banker  in  circulation  at  the  close  of  the  business  ou  the 
Saturday  in  each  week  during  the  first  complete  period  of  four  weeks  next  after 
the  6th  day  of  December,  1845,  shall  l>e  divided  by  the  number  of  weeks,  and  the 
average  so  ascertained  shall  be  deemed  to  be  the  average  of  bank  notes  of  each 
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such  banker  in  circulation  daring  such  period  of  four  weeks,  and  so  in  each  suc- 
cessive period  of  four  weeks ;  and  the  monthly  average  amount  of  gold  and  silver 
coin  respectively  held  as.  aforesaid  by  such  banker  shall  be  ascertained  in  like 
manner  from  the  amount  of  gold  and"  silver  coin  held  by  such  banker  at  the  head 
offices  or  principal  places  of  issue  of  such  banker  in  Ireland,  as  after  mentioned,  at 
the  clo»e  of  business  on  such  day  in  each  week ;  and  the  monthly  average  amount 
of  bank  notes  of  each  such  banker  in  circulation  during  any  such  period  of  four 
weeks  is  not  to  exceed  a  sum  made  up  by  adding  the  amount  certified  by  the 
Commissioners  of  Stamps  and  Taxes  as  aforesaid  and  the  monthly  average  amount 
of  gold  and  silver  coin  held  by  such  banker  as  aforesaid  during  the  same  period. 

"  XX.  And  Ikj  it  enacted,  that  in  taking  account  of  the  coin  held  by  any  banker 
in  Ireland  with  respect  to  which  bank  notes  to  a  further  extent  than  the  sum  certi- 
fied as  aforesaid  by  the  Commissioners  of  Stamps  and  Taxes  may,  under  the  pro- 
visions of  this  Act,  be  mode  and  issued,  there  shall  be  included  only  the  gold  and 
silver  coin  held  by  such  banker  at  the  several  head  offices  or  principal  places  of 
issue  in  Ireland  of  such  banker,  such  head  offices  or  principal  places  of  issue  not 
exceeding  four  in  number,  of  which  not  more  than  two  shall  be  situated  in  the 
same  province ;  and  every  banker  shall  give  notice  in  writing  to  the  said  Commis- 
sioners, on  or  before  the  6th  day  of  December  next,  of  such  head  offices  or  prin- 
cipal places  of  issue  at  which  the  account  of  gold  and  silver  coin  held  by  him  is  to 
be  taken  as  aforesaid ;  and  no  amount  of  silver  coin  exceeding  one-fourth  part  of 
the  gold  coin  held  by  such  banker  as  aforesaid  shall  be  taken  into  account,  nor 
shall  any  banker  be  authorized  to  make  and  issue  bonk  notes  in  Ireland  on  any 
amount  of  silver  coin  held  by  such  banker  exceeding  the  proportion  of  one-fourth 
part  of  the  gold  coin  held  by  such  banker  as  aforesaid. " 

The  reader  is  now  in  possession  of  the  state  of  the  law  as  at  present 

affecting  the  circulation  of  bank  notes  in  Ireland,  in  every  point  material  to 

the  question  under  discussion.    We  may  add,  as  an  item  of  information, 

that  every  bank  in  Ireland,  except  the  Bank  of  Ireland,  is  now  in  excess 

of  its  fixed  issue,  and  therefore  at  present  circulating  notes  against  gold 

held  at  depots. 

In  this  state  of  facts  and  state  of  the  law  we  beg,  for  the  interests  of  the 
public,  to  urge  the  following  reforms  upon  the  Chancellor  of  the  Exchequer, 
which  will  not  be  found  to  operate  in  the  least  in  violation  of  the  policy 
of  Sir  Robert  Peel's  Act,  nor  indeed  in  opposition  to  the  letter  of  the  Act. 

1st,  The  repeal  of  so  much  of  the  5th  &  6th  Vict.,  cap.  82,  and  so 
much  of  any  other  Act  of  Parliament  as  enables  an  amonnt  of  composition 
duty  on  circulation  to  be  charged  greater  than  that  which  would  be  pay- 
able on  the  amount  of  the  circulation  certified  agreeably  with  8th  section 
of  the  8th  &  9th  Vict,  cap.  37;  that  is  a  limitation  of  the  maximum  com- 
position duty  payable  by  any  banker  to  an  amount  equal  to  3s.  6d.  per 
cent,  per  half  year  on  the  amount  of  his  certified  circulation  for  the  year 
ending  1st  May,  1845. 

2nd,  The  repeal  of  so  much  of  the  9  Geo.  IV.,  cap.  81,  and  so  much 
of  any  other  Act  of  Parliament  as  restricts  a  banker  in  Ireland  from  issuing 
any  notes  not  payable  at  the  place  where  issued ;  and  a  provision  that  a 
banker  may  be  at  liberty  to  issue  in  any  part  of  Ireland  notes  made  pay' 
able  at  one  or  more  of  hit  chief  places  of  issue  only,  whenever  such  notes 
arc  issued  against  an  equivalent  amount  of  gold  held  at  such  chief  place  or 
places  of  issue,  as  prescribed  under  the  7  &  8  Vict.,  cap.  37,  sec.  20. 

To  illustrate  a  case  often  saves  a  tedious  demonstration.  We  will  take 
an  example  of  how  the  present  law  may  be  brought  to  bear,  and  shew  how 
it  certainly  presses  against  the  interests  of  tho  public 
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All  the  banks  of  Ireland,  except  the  Bank  of  Ireland,  being  in  excess  of 
their  certified  circulation,  are  at  present  issuing  against  specie.  They  are, 
nevertheless,  large  holders  of  capital,  and  have  a  considerable  sura  at 
present  awaiting  safe  and  profitable  employment. 

Let  us  sappose  two  rival  candidates  for  an  advance  of  £100,000,  apply- 
ing to  one  of  the  eight  companies  named. 

A  harbour  is  to  be  constructed,  say  at  Gal  way;  there  is  a  company,  we 
shall  suppose,  formed  to  carry  out  the  works;  the  outlay  will  be  altogether 
made  in  Ireland;  the  security  is  unquestionable;  6  per  cent,  per  annum 
is  offered  for  the  advance. 

Our  second  candidate  for  the  advance  we  shall  suppose  to  be  some 
foreign  banker,  who  has  contracted  a  French,  a  Prussian,  or  a  Russian 
loan ;  his  security  we  assume  to  be  equally  good ;  but  he  wants  the  money 
to  ship  it  abroad,  and  he  will  only  pay  5  per  cent,  por  annum  for  the  use 
of  tho  money. 

Unhesitatingly  the  reader  says,  the  security  being  equally  good,  and  the 
rate  of  interest  higher,  lend  the  money  of  course  to  the  Galway  contractors, 
who  will  employ  it  at  home.  We,  however,  undertake  to  show  that  the 
bank  so  acting  may  act  very  patriotically,  but  will  do  so  at  the  direct 
sacrifice  of  profit. 

In  the  case  of  the  advance  to  the  foreign  banker,  a  check  on  the  Bank 
of  England  for  the  £100,000  completes  the  advance. 

In  the  case  of  the  Galway  company,  they  will  circulate  the  company's 
notes  at  or  near  Galway  to  the  extent  of  £100,000,  or  thereabout;  in 
fact,  money  will  not  largely  circulate  in  Ireland  except  in  notes,  and  is 
difficult  of  disbursement  in  any  other  shape. 

The  banker,  being  already  in  excess  of  his  fixed  issue,  has  to  deposit 
£100,000  in  gold  at  one  of  his  depots,  under  the  7  &  8  Vict,  cap.  37,  sec. 
20 ;  and  as  this  is  a  costly  process,  we  shall  set  down  for  this  a  quarter  per 
cent,  if  you  please,  and  a  quarter  per  cent,  for  removal  back  from  the  depot 
when  no  longer  required.  But  further,  under  the  9  Geo.  IV.,  cap.  81, 
the  banker  must  make  his  notes  payable  at  Galway,  the  place  where 
issued ;  and  this  not  being  one  of  his  four  depots,  he  is  obliged  to  lodge 
more  gold  at  Galway — say  £10,000 — to  meet  the  chance  of  demands  for 
payment  there:  this  causes  an  amount  of  £110,000  gold  to  be  actually 
necessary  to  the  banker,  who  requires  to  issue  £  1 00,000  only  in  notes ;  and 
this,  as  the  reader  will  perceive,  is  equivalent  to  the  reduction  of  a  half  per 
cent,  on  the  interest  receivable  for  the  advance  of  £  1 00,000.  We  have  there- 
fore (not  to  speak  of  the  cost  of  making  notes,  which  has  also  to  be  borne 
by  the  banker)  reduced  the  charge  of  6  per  cent,  for  an  advance  in  Ireland 
to  be  only  equivalent  in  point  of  remuneration  to  a  charge  of  5  per  cent, 
on  a  foreign  loan.  But  we  are  not  yet  done  with  the  recital  of  the  draw- 
backs and  disadvantages  attending  the  domestic  employment  of  the  money ; 
for  under  the  5  &  6  Vict.,  cap.  82,  the  banker  has  to  pay  7 J.  per  cent 
per  annum  as  a  composition  duty  on  the  circulation  of  £100,000  noteSj 
which  not  only  are  not  in  the  nature  of  a  credit  to  him,  but  are  a  source 
of  cost,  and  represented  by  £110,000  specie;  and  it  thus  comes  to  pass 
that  at  the  preseut  moment  it  is  at  least  equally  profitable  for  an  Irish 
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banker  to  receive  £4  1 3s.  per  cent,  for  an  advance  on  French  Rentes  as 
to  receive  6  per  cent  for  an  advance  which  has  to  be  disbursed  by  the 
circulation  of  his  notes  within  the  realm. 

The  party  chiefly  interested  in  all  this  is  the  public;  the  extent  to  which 
the  banker's  interests  arc  damnified  is  very  small  in  comparison  to  the 
injury  to  commerce  and  industry ;  and  with  this  view  we  most  heartily 
commend  the  subject  to  Mr.  Gladstone's  consideration. 

We  have  cautiously  abstained  from  overstating  any  feature  of  the  case; 
wo  have  avoided  any  declamation  on  the  subject  as  a  national  injustice,  for 
we  feel  satisfied  the  error  does  not  lie  with  the  framers  of  the  last  Bankers' 
Act,  8  &  9  Vict,  cap.  37 ;  except  that  they  did  not  sufficiently  under- 
stand all  the  working  of  the  pre-existing  law;  and  that  they  did  not  repeal 
sufficiently  the  old  law  to  insure  the  measure  of  Sir  Robert  Peel  a  whole- 
some operation. 


* 

Art.  II — An  Irish  National  Gallery. 

We  have  taken  occasion  more  than  once  to  urge  the  weighty  importance 
of  cultivating  the  general  taste  of  the  people  by  every  means  by  which 
their  spiritual  instincts  and  power  may  be  evoked  and  encouraged ;  because 
such  cultivation  is  precisely  that  which  alone  leads  to  true  civilization,  that 
civilization  which  mere  material  prosperity  does  not  secure,  and  towards 
which  the  most  extensive  system  of  "primary  education"  only  supplies 
the  first  necessary  appliances  whereby  men  can  educate  themselves  indeed, 
— but  in  a  wrong  and  useless  as  easily  as  in  a  right  and  beneficial  direc- 
tion. And  to  cultivate  a  more  refined  taste,  and  suggest  in  the  mind  of 
the  hard-working  man  ideas  of  abstract  instead  of  practical,  or  of  spiritual 
instead  of  material  value,  after  the  influence  of  Religion  itself,  there  does 
not  seem  to  be  any  agent  in  existence  so  powerful  as  pure  Art.  This  is 
doubtless  the  noblest  power  of  Art,  and  it  is  the  recognition  of  this  power 
which  has  ever  raised  the  cultivation  of  the  Fine  Arts,  among  the  noblest 
nations  of  ancient  and  modern  times,  to  so  high  a  place  of  honour  among 
intellectual  occupations,  and  has  oftentimes  induced  nations  poor  in  mate- 
rial possessions  to  spend  vast  sums  npon  great  public  collections,  in  the 
study  of  which  the  whole  people  would  find  advantages  not  to  be  measured 
by  millions  of  mere  money.  It  is  true  that  the  uneducated  classes  (and 
how  many  unfortunately  are  still  to  bo  classed  under  that  namel)  do  not 
and  cannot  study  the  contents  of  a  Gallery  of  Art  either  practically  or 
critically.  But  it  is  equally  true  that  the  more  they  become  accustomed 
to  the  sight  of  noble  imaginative  works,  the  more  of  the  spirit  of  these  do 
they  carry  away  unconsciously  in  their  minds.  And  this  is  Education, 
and  education  even  of  very  decided  practical  importance. 

"It  was  with  such  views  that  in  the  very  opening  number  of  this  Journal 
[Jan.  1854]  we  thought  it  right  to  introduce  prominently  the  subject  of 
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National  and  Provincial  Galleries  of  Art,  open  to  the  public,  and  to  direct 
especial  attention  to  the  undertaking  commenced  last  winter  with  the 
object  of  founding  a  National  Gallery  in  Dublin, — we  mean  the  new  Irish 
Institution.  It  is  true  that  wo  do  not  write  for  Dublin  only, — nor  even 
for  Ireland  only, — and  so  our  observations  on  that  occasion  were  directed  to 
suggest  in  many  other  places  also  similar  efforts,  in  each  on  a  scale  pro- 
portionate to  its  means:  (and  instances  were  quoted  of  successful  local 
exertions  in  this  direction  in  various  parts  of  France,*  which  might  readily 
be  paralleled  elsewhere,  and  even  in  many  of  our  Irish  provincial  cities). 
But  each  example  of  such  an  undertaking  as  that  of  the  Irish  Institution 
is  full  of  practical  value,  because  it  affords  to  any  new  exertions  the  benefit  of 
detailed  experience  already  bought, — and  for  this  reason,  quite  as  much  as 
with  a  view  to  make  known  and  thus  to  assist  the  action  of  that  body, 
we  gave  a  complete  account  of  its  establishment  and  prospects.  In  pro- 
secution of  the  same  objects,  and  with  the  same  intentions  exactly,  we 
have  now  to  uoto  down  the  experience  of  a  First  Exhibition  just  concluded, 
the  details  of  which  have  been  very  proporly  made  public,  with  the  utmost 
minuteness,  by  the  Committee  of  Management.  It  is  certainly  with  no 
little  gratification  that  we  find  that  experience  presenting,  on  the  whole,  a 
satisfactory  result,  and  that  the  important  institution  projected  in  November 
bids  fair  speedily  to  become  a  permanent  public  establishment. 

In  a  country  such  as  Ireland,  not  yet  possessing  any  substitute  what- 
ever for  the  national  collectious  of  other  lauds  (although  inhabited  by  a 
population  peculiarly  likely  to  profit  by,  and  therefore  peculiarly  iu  want 
of  such  an  institution),  tho  importance  of  a  public  gallery  of  Art  rises 
almost  to  being  a  necessity.  And  for  a  population  so  large, — one  too  of 
which  so  vast  a  proportion  is  already  supplied  with  a  substantial  elementary 
education,  inevitably  calculated  to  spur  it  on  to  greater  and  greater  mental 
progress, — a  National  Gallery  should  be  very  extensive,  and  of  a  very 
superior  character  indeed,  to  be  capable  of  supplying  worthily  the  national 
wants.  In  every  other  country  institutions  of  National  importance  and  extent 
are  generally  founded,  if  not  always  carried  on,  at  the  expense  of  the  whole 
state.  In  this  country,  unfortunately,  the  time  is  past,  or  else  it  waits  us 
still  far  in  the  future,  in  which  such  national  support  is  possible.  For  the 
present,  therefore,  it  is  upon  private  exertions  alone  that  we  are  forced  to 
depend,  and  even  in  richer  lands  than  ours  there  are  not  always,  nor 
easily  to  be  found,  so  many  men  of  taste  and  public  spirit  who  have  the 
means  (and  with  them  the  active  wish)  to  step  forward  to  fill  tho  place 
which  a  National  Government  ought  more  properly  to  occupy.  In  Ireland 
every  such  undertaking  is,  for  many  obvious  reasons,  peculiarly  difficult: 
in  Ireland  the  first  attempt  at  such  a  one  as  that  of  which  we  are  now 
writing  must  necessarily  be  more  of  an  experiment  than  anything  else.  For 

• 

*  In  Btating  what  has  been  done  by  the  people  of  Havre  for  the  establishment 
of  a  Museum  of  Art  and  Science  in  that  city,  an  unfortunate  misprint  occurred  in 
our  paper  in  the  first  number  [Jan.  1854,  Journal  of  Social  Progress,  p.  7],  which 
was  only  corrected  the  succeeding  month.  The  amount  subscribed  by  the  inha- 
bitants of  Havre  towards  the  construction  of  their  Musee  was  in  reaUty  400,000 
francs,  or  £16,000  sterling. 
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we  always  feel  here  that  no  scheme,  however  apparently  practicable,  and 
however  great  its  importance,  can  calculate  on  certain  success.  And  so  it 
was  that  those  who  engaged  in  the  formation  of  the  Irish  Institution  for 
the  establishment  of  a  National  Gallery,  engaged  in  it  as  an  experiment 
only  in  the  first  instance.  The  mode  in  which  they  proposed  to  secure  an 
immediate  Exhibition  of  works  of  high  Art  has  been  already  recorded  in 
detail  [ante,  pp.  7 — 11].  We  have  now  to  make  note  of  the  results  of 
their  exertious,  so  far  as  the  five  months  of  the  First  Exhibition  are 
concerned. 

Our  readers,  as  well  as  the  Dublin  public  at  large,  are  aware  that  the 
Institution  was  established  immediately  after  the  close  of  the  Great  Indus- 
trial Exhibition  of  1853,  in  order  to  make  use  of  the  opportunity  pre- 
sented by  the  bringing  together  of  the  immense  collection  of  Works  of  Art 
there  displayed,  to  make  the  commencement  of  a  more  permanent  exhibition 
of  the  same  nature,  and,  (in  the  first  instance  at  least,)  in  the  same  manner 
and  on  the  same  terms.  The  eventual  development  of  such  an  Exhibition, 
— the  formation  of  a  true  National  Gallery,  consisting  of  select  works,  the 
property  of  the  nation,  and  to  be  constantly  opened  to  the  entire  people, — 
was,  however,  from  the  very  first,  kept  steadily  in  view ;  and  with  this 
object,  donations  of  Works  of  Art  of  all  kinds  were  solicited  to  form  the 
nucleus  of  a  public  collection.  Even  from  the  first  a  strong  disposition 
became  manifest  on  the  part  of  those  possessed  of  such  works  to  aid  in 
forwarding  the  scheme,  and  the  committee  were  obliged  from  the  first  to 
exercise  a  rigorous  judgment  in  determining  what  works  were  worthy  to 
be  admitted  into  a  great  educational  exhibition.  For  the  great  design  of 
a  National  Gallery  would  be  entirely  frustrated  if  inferior  pieces  were  per- 
mitted to  furnish  its  walls,  because  by  these  the  public  taste  would  be  cor- 
rupted, not  improved.  Notwithstanding,  however,  the  strict  criticism  to 
which  preferred  donations  were  necessarily  subjected,  the  committee  have 
even  already  received  several  valuable  gifts  every  way  worthy  of  their  accept- 
ance,— many  more  have  been  promised, — and  several  donations  in  money 
have  been  paid  into  the  bank,  to  be  expended,  when  these  sums  shal^have 
reached  a  sufficient  magnitude,  in  the  purchase  of  works  of  art,  as  occasion 
may  offer.  And  the  paintings  already  presented  are  precisely  of  the  class 
most  suitable  for  a  public  exhibition:  they  are  chiefly  gallery  pictures,  of  a 
size  as  well  as  character  the  best  calculated  to  embolden  the  efforts  of  the 
true  student,  whilo  they  supply  fine  examples  for  his  education  in  general 
design,  as  well  as  in  the  technical  minutiae  of  the  art. 

That  these  donations  have  not  been  much  more  numerous,  and  still 
more  important  in  character,  is  known  to  be  due  not  so  much  to  any 
apathy  towards  the  new  institution  on  the  part  of  the  many  possessors  of 
valuable  works  among  us,  as  to  another  cause  which  is  now  very  likely 
to  be  speedily  removed.  It  has  been  generally  felt,  (as  indeed  the  pro- 
moters of  the  undertaking  have  never  concealed,)  that  the  establishment 
of  the  Institution  this  winter  has  been  rather  experimental  in  the  first  place 
than  certain  to  be  permanent  There  was  no  time  at  the  close  of  the 
Dublin  Society's  Exhibition  to  take  decisive  measures  for  securing  a  per- 
manent home  for  the  incipient  National  Gallery,  and  the  novelty  of  the 
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plan  suggested  as  preparatory  to  such  an  establishment,  was  felt  to  make 
any  very  energetic  efforts  in  this  direction  seem  rather  premature.  The 
importance,  even  the  necessity,  of  securing  eventually  a  permanent  build- 
ing suitable  for,  and  exclusively  devoted  to  a  Gallery,  was  indeed  early 
asserted  by  the  Committee,*  but  the  success  of  the  exhibition  during  tho 
first  season  was  looked  forward  to  as  a  necessary  preliminary  to  entering 
upon  the  requisite  arrangements  for  that  purpose.  And  until  the  great 
desideratum  of  a  local  habitation  (permanent  and  certain  as  it  should  of 
necessity  be)  was  supplied,  or  rendered  certain  to  be  supplied,  men  hesi- 
tated to  present  to  the  young  association  works  of  art  which  in  their  pri- 
vate houses  formed  so  great  an  ornament  of  daily  life,  and  were  felt  to  be 
also  secure  there  to  the  country. 

But  some  little  delay  in  securing  a  special  exhibition  building  was 
found  to  be  productive  of  no  immediate  inconvenience.  In  the  midst  of 
the  discussions  upon  the  subject,  the  Royal  Hibernian  Academy,  with 
proper  regard  to  their  position  at  the  head  of  Art-Education  in  Ireland, 
came  to  the  assistance  of  the  institution,  and  placed  their  galleries  at  its 
disposal,  until  they  should  be  required  for  their  own  annual  Exhibition  in 
the  summer.  In  these  galleries,  then,  the  rare  and  admirably  selected 
collection  brought  together  by  the  exertions  of  the  Committee  have  been 
exhibited  since  the  first  day  of  the  year,  with  what  effect  we  shall  pre- 
sently see.  The  summer  Exhibition  of  the  Academy  is  appointed  to  be 
opened  next  month,  and  that  of  the  Institution  had  accordingly  to  be 
limited  to  the  months  of  January,  February,  March,  April,  and  May;  but 
arrangements  have  already  been  made  to  re-open  a  new  Exhibition  imme- 
diately after  the  close  of  that  of  the  Academy  in  autumn ;  and  it  is  stated 
that  so  many  valuable  works  are  already  promised  by  their  owners  for 
that  purpose  as  will  secure  to  us,  during  tho  next  winter,  the  opportunity 
of  becoming  acquainted  with  a  collection  not  inferior  in  interest  or  value 
to  that  from  which  we  have  received  so  much  instruction  and  delight 
during  the  past  six  months. 

Before  recording  here  the  already  published  statistics  of  the  past  Exhi- 
tion,  it  is  proper  to  declare  that  the  attendance  of  the  general  public  of 
Dublin  has  certainly  not  been  so  full  or  so  constant  as  might  have  been 
expected  in  a  city  of  its  population  and  intelligence.  It  is  true  that  in  a 
pecuniary  point  of  view  the  labours  of  the  Institution  have  been  successful, 
at  least  so  far  as  to  have  escaped  pecuniary  loss.  But  very  much  greater 
success  ought  to  have  crowned  those  labours.  The  comparative  smallness 
of  attendance  on  the  part  of  the  public  may,  however,  be  accounted  for  by 
two  or  three  facts  which  appear  to  be  peculiar  to  the  occasion,  place,  and 
circumstances  of  this  first  Exhibition,  and  these, — without  dwelling  further 
on  them, — may  be  here  briefly  noted.  In  the  first  place,  a  considerable 
number  of  the  paintings  included  in  it  had  already  been  placed  before  the 
Dublin  public  in  the  Great  Exhibition,  during  the  whole  of  the  previous 
summer,  and  had  been  so  carefully  and  constantly  scanned  by  thousands 
there,  that  the  Dublin  public  were  pretty  well  accustomed  to  them.  And 

See  antt,  No  I.,  Journal  of  Social  Progress,  pp.  10, 11. 
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although  it  is  true  that  the  Exhibition  of  the  Institution  contained  nearly  as 
many  paintings  that  had  not  been  recently  exhibited  as  of  those  transferred 
from  Mcrrion-square,  still  it  had  a  vague  reputation  of  being  composed 
almost  altogether  of  the  latter.  No  doubt  the  majority  even  of  these  may 
be  said  to  have  been  seen  for  the  first  time  in  Abbey-street,  (for  they  were 
very  ill  arranged  in  the  Dargan  building,)  and  no  doubt  also  that  first- 
class  pictures  ought  to  be  seen  and  studied  again,  44  many  a  time  and  oft,1' 
and  ever  most  carefully,  in  order  that  even  the  most  educated  eye  may  be 
able  to  penetrate  their  full  meaning.  Out  the  ordinary  crowd  (and  espe- 
cially that  of  a  city  hitherto  unaccustomed  to  works  of  art)  does  not  con- 
sider those  things,  and  requires  very  much  of  habit  and  the  education  it 
brings  before  it  can  begin  to  appreciate  them. 

In  the  next  place,  the  situation  of  the  Academy  House,  in  Abbey-street, 
was  certainly  unfavourable,  at  least  during  the  winter  months.  The  chief 
part  of  those  most  likely  at  first  to  frequent  an  Exhibition  of  so  high  a 
class  live  rather  at  the  other  side  of  Dubliu;  aud  though  duriug  the 
summer  season  (when  the  Academy  Exhibition  is  open)  this  disadvantage 
can  scarcely  bo  said  to  exist,  still  in  the  winter  time  of  our  moist  climate 
it  certainly  did  produce  its  effect.  An  exhibition  of  this  kind  iu  Merrion- 
square  would,  in  the  winter  season,  command  four  times  the  number  of 
daily  visitors.  And  in  addition  to  these  causes,  another,  though  a  more 
trifling  one,  certainly  affected  the  Exhibition  of  the  new  Institution, — to 
whose  name,  even  as  a  distinct  hotly,  the  public  had  yet  to  be  accustomed ; 
and  that  was,  that  another  exhibition  of  pictures,  which  was  extensively 
advertised,  was  opeu  during  the  entire  winter,  in  a  more  central  situation, 
and  was  held  in  a  building  which  had  long  beeu  known  by  a  name  almost 
identical  with  that  of  the  new  association, — the  name  indeed  of  another 
very  similar  society  which  did  many  years  ago  exist  in  Dublin. 

When  it  is  considered  what  very  trifling  causes  may  seriously  affect  the 
success  of  an  exhibition  of  any  kind,  some  excuse  will  readily  be  apparent 
in  those  above  mentioned,  for  what  may  appear  the  carelessness  of  the 
people  of  Dublin  towards  the  Irish  Institution.  But  we  have  (not  unin- 
tentionally) marked  first  the  shadow  of  our  picture,  for  it  will  be  seen  that 
even  in  spite  of  these  little  drawbacks,  the  Exhibition  has  been  successful, 
because  so  considerable  a  number  of  anuual  subscriptions  were  received  as 
to  secure  a  fund  amply  sufficient  to  pay  all  the  expenses.  Whether  during 
its  first  years  the  Institution  will  fiud  itself  able  to  bear  in  addition  the 
expense  of  a  suitable  building  may  yet  bo  doubtful,  but  in  the  mean  time 
the  Hibernian  Academy  have  liberally  undertaken  to  lend  their  rooms,  free 
of  any  charge,  during  the  winter  season,  and  to  take  charge  of  works  of  art 
lent  to  the  Institution,  during  the  interval  of  their  own  annual  exhibition. 

It  has  been  observed  before,  that  the  committee  of  the  Institution  paid 
zealous  attention  to  the  proper  selectiou  of  works  admitted  to  the  exhi- 
bition just  closed,  and  the  success  of  their  judicial  exertions  was  abun- 
dantly evident  to  every  visitor.  The  contents  of  the  past  exhibition  were, 
however,  extremely  varied, — containing  specimens  of  almost  every  depart- 
ment of  art,  and  of  most  of  the  great  schools  of  Europo;  many  of  these 
had  uever  been  exhibited  in  Ireland,  ami  some  of  them  were  of  artists, 
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none  of  whose  works  wo  believe  had  ever  been  seen  here  before.  (Of  the 
latter,  may  be  particularly  mentioned,  the  three  rare  and  beantiful  speci- 
mens contributed  by  Mr.  G.  H.  Vernon,  M.P. — the  Znrbaran,  the  Ilans 
Memling,  and  the  Franciabigi.)  Of  the  entire  exhibition,  almost  one-half 
was  new  to  Dnblin,  even  after  the  Great  Exhibition  of  1853.  The 
arrangement  of  the  collection  was  also  calculated  to  instruct  the  eye.  The 
general  effect  of  the  great  room  was  strikingly  harmonious,  (an  effect 
altogether  produced  by  the  most  careful  and  laborious  inter-arrangement 
of  its  contents),  and  while  no  great  space  was  lost,  every  picture  was 
hung  where  it  might  be  best  viewed,  and  the  absence  of  that  crowding 
which  generally  hurts  all  our  exhibitions  of  art  contributed  an  expression 
of  dignity  and  repose  to  the  whole.  The  visitors  too  were  supplied  with  ad- 
mirable catalogues  (and  at  the  unprecodentedly  low  rate  of  2d.  each),  which 
contained  a  surprising  quantity  of  valuable  information.  An  excellent 
general  introduction,  on  the  schools  of  art  and  its  general  history,  and  a 
full  and  complete  index  of  the  artists  represented,  giving  the  requisite  de- 
tails about  them,  and  marking  their  schools  and  styles,  were  drawn  up  by 
Mr.  G.  F.  Mulvanv,  R.H.A.,  the  accomplished  Honorary  Secretary  of  the 
Institution ;  and  the  large  circulation  of  this  excellent  little  work  among 
those  who  visited  the  collection,  could  not  fail  to  assist  materially  the  edu- 
cational objects  of  the  undertaking. 

The  committee,  in  the  mean  time,  did  not  neglect  the  special  wants  of 
those  who  desired  to  make  use  of  the  exhibition  for  directly  practical 
purposes,  and  the  last  two  days  of  the  week  were  reserved  expressly  for 
artists  and  students,  in  addition  to  the  mornings  of  every  other  day  up  to 
12  o'clock.  No  less  that  49  artists  and  students  in  Dublin  were  found  to 
have  profited  by  this  judicious  arrangement  during  the  five  mouths  of  the 
Exhibition,  and  in  the  majority  of  instances,  the  copies  and  studies  made 
were  of  the  most  important  character.  During  the  last  two  months  a 
very  much  increasing  interest  became  manifest  in  this  department  of  the 
establishment ;  and  we  hear  on  all  hands  congratulations  upon  the  impetus 
even  already  given  to  the  study  of  Art  in  Dublin,  by  the  opportunity  thus 
afforded  it,  and  the  great  use  at  once  made  of  that  opportunity. 

The  statistics  of  the  operations  of  the  committee,  exhibit  several 
alterations  in  the  scale  of  admission  charges,  &c.  These  variations  mark 
the  experiments  of  the  committee,  which  were  doubtless  made  with  a  view 
to  ascertain  in  what  manner  the  Exhibition  might  be  made  self-supporting,  on 
the  one  hand,  and  on  the  other,  available  to  the  greatest  number  of  the 
least  educated  classes.  For  those  classes,  most  certainly,  the  utmost  ac- 
commodation ought  to  be  provided,  so  as  to  make  an  exhibition  so  full  of 
instruction  for  them,  as  attractive  also,  and  agreeable  as  possible,  that  they 
may  be  induced  to  remain  there  long,  and  to  come  there  often ;  and  the 
committee  seem,  indeed,  to  have  done  all  in  their  power  to  this  end,  by 
the  evening  gas-light  exhibitions,  expensive  as  these  necessarily  were. 
But  we  cannot  keep  expressing  our  own  hope,  that  means  will  yet  bo 
found,  (they  ought  to  be,  in  fact,  by  direct  assistance  from  the  state,  if 
necessary,)  to  give  the  poorer  classes  at  least  one  day  in  the  week  gratis; 
at  least  the  afternoons  of  Sundays  and  holidays,  which  might  surely  be 
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better  spent  in  company  with  works  suggestive  only  of  pare  thoughts  and 
noble  feelings,  than  amidst  the  low  or  meaningless  and  often  degrading 
scenes  to  which  the  uneducated  and  poor  man  finds  himself  too  often 
driven  for  amusement,  under  the  present  system  of  society. 

We  may  now,  without  further  preface,  state  shortly  the  results  of  the 
Irish  Institution  experiment,  so  far  as  they  have  been  published,  or  we 
have  been  able  to  ascertain  them,  and  we  may  leave  them  to  speak  for 
themselves: — 

Visitors  to  the  Exhibition  at:— 


Date,  1854. 

Id 

4d. 

Gd. 

Is. 

ToUL 

CaUloziu* 
sold  *t  2d. 

January 

1,949 

379 

245 

•  •  • 

2,573 

722 

February 

2,356 

573 

•  •  * 

5 

2,934 

686 

March 

1,973 

(176 

•  •  • 

71 

2,720 

667 

April 

1,559 

709 

53 

2,821 

488 

May 

729 

816 

71 

1,616 
26 

299 

To  June  1 7th  ... 

•  •  • 

26 

3 

Total 

8,5G6 

3,153 

425 

226 

12,190 

2,760 

Not*.— Id.  was  charged  in  the  evening  by  gaslight  Is.  was  charged  on  Fridays  and  Saturday*, 
(students'  days,)  when  only  annual  subscribers  and  strangers  In  their  company  or  bearing  their 
order,  and  then  paying  Is.,  were  admitted.  The  painUngs  actually  being  studied  were  the  last  to  be 
packed  up  to  be  returned,  and  students  accordingly  were  Still  admitted  in  June,  after  the  close  of 
the  public  Exhibition. 


The  Exhibition  was  open  to  the  public  (exclusive  of  Fridays  and  Saturdays) 
during  93  days,  and  on  75  evenings  by  gaslight  Of  annual  snberibcra  to  the 
Institution  there  were  211  gentlemen,  (at  £l  Is.)  and  60  ladies,  (at  10s.  6d.)\  in 
all  271.  The  attendance  of  students  and  artists  was,  of  course,  very  varying, 
because  many  attended  only  on  Fridays  and  Saturdays  constantly,  especially 
professional  artists,  who  usually  attended  during  the  morning  reserved  hours,  on 
other  days  only  to  finish  a  picture  or  to  moke  an  occasional  sketch.  But  there 
were  in  all  49  artists  and  students  admitted  to  study,* — 20  gentlemen  and  29 
ladies.  The  average  daily  attendance  was  16;  (it  was  always  much  greater  on 
Fridays  and  Saturdays);  the  greatest  number  who  had  attended  for  study  on  any 
one  day  being  33. 


The  total  amount  received  at  the  doors  only  realized  £105  13*.  2d.  for  ad- 
missions and  £23  for  catalogues.  But  on  the  17th  June  there  had  already  been 
got  in  £210  10s.  &d.  of  the  annual  subscriptions,  of  which  those  then  unpaid  are 
gradually  coming  in.  The  accounts  are  not  entirely  made  up  at  this  moment 
but  they  will,  we  understand,  exhibit  a  total  expenditure  of  about  £340,  and 
receipts  to  the  amount  of  about  £380.  The  expenditure  will  include  that  of  re- 
turning all  the  works  of  art  lent  to  the  Institution  for  exhibition. 

The  chief  support  of  the  Institution,  it  is  evident,  has  sprang  from  the 
subscriptions  of  the  annual  subscribers.    These  subscribers  are  not  all  in 

*  Professional  artists  were  given  a  right  of  admission.  Students  of  the  R.H.A. 
and  of  the  R.  Dublin  Society's  Schools,  on  the  recommendation  of  the  Keeper  or 
Head  Master.  All  other*  students  aud  amateurs  only  on  proving  their 
competence  to  make  use  of  the  privilege  by  submitting  some  work  to  a  com- 
mittee appointed  for  that  purpose. 
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Dublin ;  very  many  are  residents  elsewhere,  indeed  in  most  parts  of  Ireland, 
who  also  recognize  the  national  value  of  such  an  establishment,  and  think  it 
becomes  them  to  support  it.  And  this  class  of  support  is  increasing,  and 
will,  doubtless,  increase  still  more.  With  such  experience,  therefore,  and 
with  a  confidence,  which  there  is  every  reason  to  believe  is  well  founded, 
in  the  general  support  they  are  now  still  more  likely  to  receive  at  the 
hands  of  the  wealthier  classes  throughout  the  country,  the  Committee 
have  already  taken  active  measures  for  the  preparation  of  a  second 
Exhibition,  of  the  same  class,  and  on  the  same  scale,  which  will  probably 
be  opened  in  the  same  place  about  the  end  of  October  next.  It  is  true 
that  the  many  noble  works  which  Lord  Ward  permitted  to  remain  here 
during  the  past  winter  will  no  longer  grace  its  walls;  it  is  true  that  so 
many  other  gems  of  the  past  year  will  cease  to  hold  a  place  there;  but  it 
has  been  ascertained  that  a  most  abundant  choice  of  works  of  high,  some 
of  them  of  the  highest  merit,  is  open  to  the  Committee  of  selection,  many 
proprietors  having  already  come  forward  in  the  most  liberal  way  to 
co-operate  in  making  the  second  exhibition  fully  worthy  of  the  first.  It 
will  have  the  advantage  too,  (in  the  eyes  of  many,)  of  being  in  chief  part 
altogether  new,  and  we  are  assured  of  a  variety  in  the  schools  and  styles 
of  the  specimens  to  be  included  in  it  which  will  secure  to  the  artist  and 
student  the  same  opportunities  which  he  has  enjoyed  during  the  past 
six  months. 

The  great  effort  of  the  Committee  of  the  Institution,  and  indeed  of  all 
friends  of  the  project,  to  secure  us  a  National  Gallery  should  now,  however, 
be  directed,  and  without  delay,  and  with  unwearied  constancy,  to  the 
acquisition  of  a  permanent  Building  suitable  to  the  purpose  and  worthy  of 
the  country.  It  is  now  finally  ascertained  that  the  money  raised  by 
subscription  to  erect  a  public  monument  to  Mr.  Darqan  is  to  be  devoted 
to  this  most  worthy  object.  A  public  building  will  be  perhaps  the  most 
striking  memento  of  the  great  contractor,  and  it  will  certainly  add  no  small 
value  and  honour  to  the  building  if  it  be  erected  in  Merrion- square,  (under 
the  arrangements  which  have  been  so  satisfactorily  concluded  between  the 
Institution,  the  Royal  Dublin  Society,  and  the  Right  Hon.  Sidney  Her- 
bert,— sec  ante,  Journal  of  Social  Progress,  No.  I.),  and  if  it  be  occupied 
by  a  National  Gallery  under  the  management  of  the  Irish  Institution,  of 
which  Mr.  Dargan  is  one  of  the  Vice-Presidents.  The  amount  of  the 
subscriptions  alluded  to  docs  not,  however,  exceed  about  £5,000,  and  a  really 
suitable  building,  of  a  character  sufficiently  ornamental  for  such  a  situation, 
would  certainly  cost  double  that  sum,  and  to  obtain  that  amount  will, 
doubtless,  require  the  best  exertions  of  the  wealthy  and  influential  gen- 
tlemen who  form  the  active  committee  of  the  Institution.  As  the  means 
of  accomplishing  this  necessary  object  are  even  now  under  anxious  consi- 
deration by  the  Committee,  we  shall  not  here,  at  present,  say  more  than 
that  the  best  course,  in  our  opinion,  would  be  to  reserve  the  amount  which 
may  be  raised  by  private  exertion  for  the  purchase  of  works  of  art  for  the 
permanent  public  gallery,  and  to  insist  on  obtaining  the  requisite  balance 
of  £5,000  more  from  that  government  which  yearly  lavishes  such  vast 
sums  (so  much  of  which,  too,  are  raised  in  Ireland)  on  the  public  buildings 
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of  London,  and  which  only  a  few  years  ago  granted  Scotland  three  times 
the  amount  for  the  very  same  purpose. 

The  arrangements  for  a  permanent  building  will,  no  doubt,  facilitate  the 
acquisition  of  materials  for  a  permanent  gallery,  while  its  erection  in  the 
fashionable  locality  of  Merrion-square  will  probably  much  more  than 
double  the  daily  attendance  of  the  public  and  the  substantial  support  it 
gives.  Several  valuable  pictures  have  already  been  presented,  upon  the 
sole  condition  of  a  National  Gallery  being  permanently  formed.  Mrs. 
Carmichael  (of  Rutland  square)  has  contributed  a  donation  of  two  marble 
statues  after  the  antique.  Several  noblemen  and  gentlemen  connected 
with  the  Institution,  and  who  possess  fine  collections  of  works  of  art,  have 
already  intimated  their  intention  to  present  in  the  same  manner  specimens 
of  a  class  worthy  of  admission  to  a  national  establishment.  The  Royal 
Dublin  Society  holds  more  than  one  painting  (besides  the  two  large 
cartoons  of  Raffaelle)  in  trust  until  a  National  Gallery  be  established. 
Lastly,  the  funds  of  a  society  established  some  years  ago  for  the  purpose 
of  forming  a  good  gallery  of  Casts  in  Dublin  have  been  devoted  to  that 
object,  but  for  the  proposed  National  Gallery,  in  which,  of  course,  a  collec- 
tion of  first-rate  casts  (provided  they  be  really  first-rate)  will  be  found  of  the 
very  highest  importance.  And  thus  there  can  now  be  no  reasonable  doubt 
of  the  eventual  success  of  the  project  broached  last  November,  even  of  its 
speedy  success,  if  only  the  erection  of  a  building  devoted  to  the  purpose 
be  made  speedily  certain.  And  we  are  much  mistaken  if  the  exertions  of 
those  we  know  to  bo  at  present  engaged  in  endeavouring  to  secure  this 
desideratum  will  be  found  insufficient  or  turn  out  to  be  unsuccessful. 

Such  is  the  present  condition  and  such  arc  the  prospects  of  the  new 
Irish  Institution.  May  it  strengthen  and  prosper  in  all  its  ways,  ami 
may  it  constantly  enjoy  such  a  direction  as  will  make  it  actively  useful  in 
the  great  work  of  true  and  pure  civilization. 


Art.  Ill — The  Universal  Exhibition  of  the  Products  of  Industry  and 

of  Works  of  Art  in  Paris  in  1855. 

In  March,  1853,  it  was  announced  that  a  universal  exposition  of  the 
products  of  the  Fine  and  Industrial  Arts  would  be  opened  on  the  1st  of 
May,  1855,  in  Paris.  The  arrangements  are  now  rapidly  progressing 
towards  completion,  and  the  programme  is  being  extensively  circulated 
throughout  Europe.  Our  space  forbids  us  from  giving  that  programme, 
for  which  we  are  indebted  to  the  courtesy  of  the  French  Consul,  in  our 
present  number,  but  we  shall  endeavour  to  make  room  in  our  next  num- 
ber for  so  much  of  it  as  would  interest  Irish  manufacturers. 

In  the  meantime,  however,  we  would  beg  to  impress  upon  all  Irish 
manufacturers,  the  importance  of  contributing  to  this  exhibition,  for 
several  reasons: — 1st,  that  the  honour  of  the  country  ought  to  be  aus- 
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tained;  2ndly,  because  France  contributed  largely  to  our  own  exhibition; 
and  3rdly,  because  it  is  our  interest,  in  a  commercial  point  of  view,  to 
make  the  world  acquainted  with  our  productions.  We  know  that  it  en- 
tails a  good  deal  of  tronblo  and  expense  upon  manufacturers,  to  get  up 
goods  for  so  many  successive  exhibitions,  and  many,  no  doubt,  not  per- 
ceiving any  immediate  results  to  follow  from  their  labours,  are  discouraged. 
We  are  confident,  however,  that  the  greater  number  of  our  manufacturers 
would  derive  even  immediate  benefit  from  contributing  to  the  French 
Exhibition.  Paris  is  not  merely  the  capital  of  France,  but  also  of  nearly 
all  Continental  Europe,  and  the  exhibition  there  will  be  visited,  if  not  by 
a  larger  number  of  people,  at  least  by  a  greater  relative  proportion  of 
foreigners  than  the  London  Exhibition  of  1 85 1 ;  for,  strange  as  it  may 
appear,  an  arm  of  the  sea  50  miles  wide  opposes  a  greater  barrier  to  the 
intercourse  of  nations  than  300  miles  of  land.  Add  to  this,  that  the 
majority  of  foreigners  who  are  not  people  of  fortune,  have  a  very  just 
terror  of  the  expenses  of  travelling  in  these  countries. 

Wo  have  heard  it  objected,  that  little  benefit  could  accrue  to  Irish 
trade  by  our  manufacturers  exhibiting  at  Paris,  in  consequence  of  the 
hostile  tariff  of  France.  Such  an  argument  would  not  deserve  notice, 
were  it  not  urged  very  generally,  and  Ijy  persons  who  might  influence  very 
considerably  the  decision  of  our  manufacturers.  But  did  not  the  same 
objection  apply  to  the  French  contributing  to  the  Euglish  Exhibition,  and 
to  our  own?  A  great  number  of  persons  confound  free  trade  in  corn  with 
free  trade  in  everything,  and  the  British  people  take  no  small  amount  of 
credit  to  themselves,  that  the  policy  of  free  trade  has  been  initiated  by 
them.  There  is  no  doubt  that  free  trade  in  cotton,  woollens,  iron,  in  fact  in 
everything  in  which  the  geological  or  geographical  position  of  England 
gives  her  superiority,  exists.  But  is  there  free  trade  in  those  things  in  which 
she  does  not  possess  those  advantages?  Let  us  sec  as  regards  France. 
We  have  brass  and  bronze  manufactures  charged  10*.  per  cwt.,  which,  in 
the  case  of  large  castings  of  zinc  electro-bronzed,  amounts  to  from  8  to 
15  per  cent ;  embroidery  net,  &c,  of  silk,  10$.  per  lb. ;  cotton  net,  8a.  per 
lb.;  japanned  or  lacquered  ware,  10  per  cent.;  fancy  ornamental  articles 
of  iron,  15a.  per  cwt.;  common  cotton  pillow  lace,  one  inch  wide,  £1  per 
lb.,  and  exceeding  2  inches,  £2;  boots,  shoes,  &c,  at  least  10  per  cent; 
room  papers,  one  penny  per  square  yard,  and  other  kinds  of  paper,  2\a\ 
per  lb.,  that  is  fully  50  per  cent,  upon  the  cheaper  kinds;  manufactures  of 
silk,  15  percent;  silk  bonnets,  Is.  each;  silk  dresses,  £1  10a.  1  scented 
or  fancy  soap,  2d.  per  lb.;  brandy,  15*.  per  gallon;  manufactured  tobacco, 
9*.  per  lb.;  spirit  varnishes,  12*.  per  gallon;  artificial  flowers,  12a.  per 
cubic  foot,  without  allowance  for  vacant  spaces.  All  the  articles  which  we 
have  enumerated,  are  great  and  important  manufactures,  and  belong  to 
that  class  in  which  the  French  manufacturer  has  notoriously  the  advan- 
tage over  the  British,  and  hence  the  latter  protects  himself  or  did  while 
he  required  it.  But  even  admitting  that  the  duties  on  linen  and  other 
things  were  prohibitive,  that  is  the  very  reason  why  the  manufacturer, 
who  fancies  his  goods  are  superior  to  the  French,  should  exhibit  them,  in 
order  to  induce  the  latter  to  relax  their  tariff,  and  enjoy  a  better  and  a 
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cheaper  article.  There  is  nothing  we  know  so  tempting  as  cheapness, 
even  quality  is  forgotten  for  it. 

We  are  anxious,  however,  to  qualify  our  recommendation  to  Irish 
manufacturers  to  contribute  to  the  French  Exhibition,  by  strongly  advis- 
ing them  to  do  so  on  one  condition  on/y,  namely,  that  all  things  sent  from 
Ireland  should  form  a  distinct  national  collection,  apart  from  the  English 
and  Scotch.  This  was  not  done  at  the  London  Exhibition,  very  much  to 
our  loss;  and  with  shame  be  it  told,  that  an  Irish  committee  of  an  Irish 
Exhibition  did  not  do  so  either,  that  is,  forgot  the  true  object  of  the 
Exhibition.  If  it  was  important  in  the  two  cases  we  have  mentioned,  it 
will  be  doubly  important  to  isolate  our  contributions  in  Paris.  We  are 
not  known  as  a  manufacturing  people,  and  our  products  carefully  mingled 
up,  as  they  would  certainly  be,  with  the  immense  mass  of  British  manu- 
factures, would  attract  no  special  attention,  and  if  they  led  to  any  result, 
it  would  be  merely  to  assist  in  bringing  more  customers  to  Leeds  and 
Nottingham,  &c. 

Surely  the  Royal  Dublin  Society,  instead  of  confining  its  exertions  to 
Dublin  and  its  environs,  as  it  is  about  to  do  at  the  recommendation  of  the 
Board  of  Trade,  ought  to  initiate  a  movement  over  the  whole  country, 
and  the  rest  of  Ireland  ought  for  once  to  lay  aside  its  jealousy  of  Dublin, 
and  all  earnestly  exert  themselves  to*  secure  a  separate  and  distinct,  but  ade- 
quate representation  of  Ireland  at  Paris.  And  if  the  Board  of  Trade  will 
not  consent  to  send  the  Irish  contributions  direct  to  Havre,  instead  of  from 
London,  surely  there  is  spirit  enongh  in  the  country,  if  properly  elicited,  to 
do  so  itself.  To  this  of  course  it  will  be  objected,  that  the  Commission 
of  the  French  Exhibition  would  only  treat  through  the  Board  of  Trade, 
and  that  if  that  body  did  not  consent,  nothing  further  could  be  done. 
There  is  a  class  of  persons  who  are  always  of  opinion  that  nothing  can  be 
done;  that  these  persons  will  follow  their  natural  instinct  in  this  case,  we 
have  no  doubt;  but  we  hold,  on  the  other  hand,  that  if  the  country  wished 
it,  and  that  the  contributions  were  deserving  of  it,  it  could  be  done,  and 
what  is  more,  the  Board  of  Trade  would  feel  compelled  to  assist;  but  in 
case  we  were  met  by  a  refusal,  the  alternative  of  not  sending  at  all  would 
still  remain,  and  our  advice  would  be  to  accept  it 
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Art.  I. — On  a  proposed  Paper  Currency. 

[The  following  paper  on  the  subject  of  Paper  Currency  has  been  sent  to  us 
by  a  correspondent.  We  think  it  at  least  worth  submitting  to  the  public. 
One  very  serious  objection  to  the  adoption  of  the  plan  suggested,  occurs  to 
us  at  the  outset,  namely,  that  by  throwing,  as  it  proposes  to  do  substan- 
tially, the  whole  paper  currency  of  the  country  into  the  hands  of  the  English 
government,  a  power  would  be  bestowed  upon  that  governmcut  which  would 
be  quite  sure  to  be  made  the  subject  of  jobbing,  and  to  be  otherwise  abused. 
Moreover,  so  far  as  regards  Ireland,  we  should  be  very  sorry  to  sec  any 
measure  introduced  which  wonld  have  the  effect  of  checking  enterprise  or 
speculation  in  any  department.  All  branches  of  industry  require  to  bo 
stimulated  amongst  us  rather  than  restrained,  and  the  business  of  Banking 
is  one  especially  whose  extension  and  freedom  arc  of  the  highest  import- 
ance to  the  rising  industry  of  this  couutry:] 

It  is  admitted  that  Paper  Money  is  one  of  the  most  refined  of  all  the 
expedients  to  which  the  relations  of  society  has  given  birth.  It  saves  a 
portion  of  such  costly  articles  as  the  precious  metals,  and  thus  increases 
the  comforts  and  conveniences  of  life,  by  enabling  them  to  be  appropriated 
to  purposes  of  ornament  and  of  use.  It  facilitates  exchanges  between 
places  remote  from  each  other,  diminishes  risks,  economises  the  time 
and  trouble  of  large  payments,  proves  a  cheap  agent,  aids  reproduction, 
by  opening  a  wide  field  for  the  relative  operations  of  capital  and  labour, 
while  it  prevents  the  losses  sustained  by  hoarding  and  casualties,  or  by  the 
attrition  or  debasement  of  coin. 

At  the  same  time  paper  money  can  only  be  regarded  as  a  circulation  of 
credit,  and  as  coined  metals  were,  in  the  progress  of  mankind  from  bar- 
barism, substituted  for  barter,  so,  in  a  further  stage  of  civilization  and 
improvement,  a  pa|>cr  medium  has  been  partly  substituted  for  coin.  The 
essential  benefit  of  the  invention  does  not  then  consist  in  forming  an  entiro 
substitute  for  the  precious  metals.  The  monetary  system,  to  be  perfect, 
must  be  composed  of  specie  and  paper,  for  specie,  as  possessing  intrinsic 
value,  uuiversally  appreciated  in  every  age  and  land,  must  still  be  con- 
sidered as  the  immediate  element  into  which  the  currency  of  the  country 
may  at  all  times  be  resolved,  and  constitutes  the  true  basis  on  which  the 
fabric  of  paj>cr  circulation  can  be  solidly  reared.  The  permanency  of  Paper 
Currency  can  therefore  only  be  realised  by  making  the  representation  of 
value  constantly  and  readily  convertible  into  real  value,  immediately  into 
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gold  and  silver,  because  these  preserve  more  steadily  than  other  commodi- 
ties an  uniform  value,  and  form  the  most  couvenient  measure  of  exchange, 
and  ultimately  by  their  medium  convertible  iuto  any  commodity  or  pro- 
perty of  intrinsic  value.  From  these  principles,  it  is  evident  that  a  paper 
currency,  convertible  into  specie,  will  answer  every  purpose  both  of  useful- 
ness and  security. 

But  in  order  effectually  to  ensure  the  means  of  constant  convertibility, 
it  is  indispensable  that  the  circulation  of  paper  money  should  be  restricted  to 
a  certain  fixed  sum,  and  that  the  issue  be  regulated  by  a  commensurate 
amount  of  assets,  unexceptionably  guaranteed  and  of  an  available  kind. 
The  next  question  to  be  considered  is  the  selection  of  the  body  or  depart- 
ment to  which  t lie  privilege  of  issuing  paper  money  should  be  entrusted. 

Experience  hns  proved  that  a  power  of  such  permanent  importance 
cannot  be  safely  confided  to  any  executive  government,  and  is  quite  incom- 
patible with  its  proper  functions;  neither  is  it  advisable  that  the  grant 
should  be  conceded  to  joint  stock  banks,  or  private  banking  companies,  as 
at  present  constituted,  or  to  any  one  firm  in  particular,  however  large  its 
capital  or  judicious  its  management. 

Serious  objections  are  fairly  urged  against  unlimited  issues  and  doubt- 
ful responsibility.  The  natural  results  of  a  vicious  system  are  constantly 
developed  in  visiouary  speculations,  depreciation  of  the  currency,  fluctua- 
tion in  prices,  derangement  of  the  forcigu  exchanges,  a  run  for  gold, 
exportation  of  bullion,  a  recurrence  of  panics,  commercial  embarrassments, 
bank  failures,  aud  a  threatened  suspension  of  cash  payments. 

It  may  perhaps  bo  difficult  to  propose  a  complete  and  effectual  remedy 
for  abuses  incidental  to  an  institution  so  cminentlv  artificial,  but  it  is  coin- 
paratively  easy  to  devise  such  improvements,  both  in  the  application  of  the 
principle  and  the  details,  as  may  obviate  its  most  glaring  defects.  With 
this  view  the  following  plan  is  suggested,  which  appears  to  combine  the 
advantages  of  complete  security,  with  a  free  trade  iu  banking,  while  the 
supply  of  the  currency  and  the  demand  will  adjust  itself  to  all  legitimate 
wants,  according  to  a  defined  scale,  without  undue  expansion  or  con- 
traction:— 

1.  That  an  uniform  description  of  paper  money  be  legalized  by  Act  of 
Parliament,  consisting  of  imperial  notes  from  one  pound  and  above. 

2.  That  for  the  accomplishment  of  this  object  on  a  safe  and  satisfactory 
basis,  a  financial  arrangement  be  effected,  with  the  approval  and  sanction 
of  the  Treasury,  authorising  the  Commissioners  of  the  National  Debt  to 
create  "Special  Debentures"  for  sums  not  less  than  £100,  and  not  ex- 
ceeding forty  millions  sterling  iu  the  total,  bearing  an  annual  interest  at 
the  rate  of  2^  per  cent,  and  available  at  par,  when  required,  on  a  similar 
principle  to  savings  banks'  liabilities. 

3.  That  the  Special  Debentures  be  marked  unalienable,  and  be  appro- 
priated exclusively  for  the  use  of  such  chartered  or  incorporated  joint  stock 
banking  companies,  or  private  licensed  houses,  as  shall  be  disposed  to  in- 
vest capital  in  funds  of  this  species,  subject  to  the  requisite  condition  of 
not  being  transferable,  and  of  being  employed  solely  for  the  purposes  in- 
tended, in  furtherance  of  the  general  design. 


Digitized  by  Googl 


1854.] 


On  a  proposed  Paper  Currency 


123 


4.  That  tho  Commissioners  of  Stamps  be  entrusted  with  the  direction, 
control,  and  preparation  of  the  imperial  notes,  and  that  they  be  empowered 
to  distribute  aud  advaucc  them  in  due  proportion  among  the  aforesaid 
banks  in  lieu  of  an  equivalent  in  Special  Debentures,  pledged  as  deposit 
security,  and  committed,  after  registration,  to  the  custody  of  the  Ex- 
chequer. 

5.  That  the  imperial  notes  be  endorsed  before  issue  by  the  responsible 
agent  of  the  bank  to  which  they  arc  supplied,  that  the  name  of  the  estab- 
lishment be  stamped  on  same,  and  that  they  be  payable  in  specie  ou  de- 
mand. 

6.  That  imperial  notes  constitute  a  legal  tender. 

7.  That  the  Stamp  Office  be  allowed  to  exchange  new  notes  for  old 
ones  cancelled,  without  any  additional  charge. 

8.  That  the  dividends  on  the  Special  Debentures  be  received  by  the 
Commissioners  of  Stamps,  and  that  2  per  cent,  annually  be  credited  by 
them  to  the  respective  depositors.  The  proceeds  of  the  one-fourth  per 
cent,  deduction  being  assigned  towards  defraying  the  iucreased  expenses  of 
the  department. 

9.  That  the  whole  of  the  Special  Debentures,  or  any  smaller  number 
thereof,  may,  on  three  days'  notice,  be  withdrawn  by  the  original  parties 
or  their  representatives,  ou  presentation  at  the  Stamp  Office  of  an  equal 
amount  in  value  of  imperial  notes. 

10.  That  imperial  notes  be  advanced,  without  restriction  in  amount,  on 
bullion  bonded  in  depots,  uudcr  precautions  for  its  custody  prescribed 
and  ordered  by  the  Treasury,  with  the  like  stipulations  for  resumption 
that  refer  to  debentures. 

11.  That  the  stamp  duties  and  the  composition  for  stamp  duties  on 
bank  notes  be  abolished. 

12.  That  periodical  returns  be  published  in  the  Gazette,  certifying  tho 
amount  of  imperial  notes  in  circulation,  together  with  an  account  of 
tho  special  debentures  and  bullion  lodged  by  each  establishment. 

An  arrangement  of  the  currency  founded  on  these  principles,  would  be 
peculiarly  adapted  to  inspire  public  confldence  and  to  gain  deserved  favour. 
The  imperial  notes  to  be  issued  under  tho  proposed  enactment  would 
possess  the  primary  elements  of  credit,  viz.,  solvency,  real  capital,  and 
and  the  resources  of  the  state  mortgaged  for  their  security. 

In  determining  the  precise  amount  of  imperial  notes  that  will  prove 
adequate,  in  the  first  instance,  to  the  exigencies  of  the  community,  an 
approximation  may  be  arrived  at  that  will  serve  all  practical  purposes, 
guided  by  the  average  circulation  taken  for  the  last  few  years.  From  tho 
statistical  tables  of  the  latest  date  it  appears  that  the  eutire  bank  note 
circulation  for  the  three  kiugdoms  amounted,  on  January  26th,  1850,  to 
the  sum  of  £33,243,836,  and  ou  October  29th,  1853,  to  £40,646,073, 
ou  May  13th,  1854,  to  £39.547,291,  ou  June  10th,  1854,  to 
£37,780,985.  Now,  assuming  forty  millions,  for  round  numbers,  as  tho 
maximum  of  the  special  debentures,  it  will  bo  found  sufficient  under 
existing  circumstances,  and  perhaps  continue  unchanged  for  some  time, 
until  it  becomes  necessary,  at  a  future  period,  to  provide  for  tho  contin- 
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gencies  attendant  on  an  increase  of  population  and  the  extension  of 
commercial  transactions.  The  position  of  the  state  as  to  liquidation,  will 
be  exactly  similar  to  the  savings-banks  claims,  which  exceed  thirty 
millions,  but  with  the  material  difference  in  the  calls  for  repayment,  which 
will  seldom  be  preferred,  when  the  reserved  notes  on  hand  can  be  more 
beneficially  expended  in  the  purchase  of  exchequer  bills  or  other  temporary 
obligations. 

The  banking  institutions  of  the  country  will  thus  be  placed  under 
wholesome  restrictions,  and  be  subjected  to  the  salutary  control  of  legis- 
lative interference.  In  direction  of  their  affairs  and  the  conduct  of 
their  business,  they  will  remain  quite  independent  of  government,  except 
in  the  administration  of  the  securities.  A  safe,  consistent,  and  defined 
mode  of  issue  will  supersede  the  present  nncertain  and  imperfect  system. 

An  arbitrary  power,  affecting  the  value  of  all  kinds  of  property,  will  no 
longer  be  left  to  the  discretion  of  parties  trading  with  unequal  means,  and 
actuated  by  conflicting  interests.  The  stability  of  every  class  of  paper 
money  being  equalized  and  assimilated,  the  notes  of  all  banks  will  con- 
stitute a  legal  tender,  obviating,  at  the  same  time,  the  inconvenience  that 
results  from  the  diversified  character  of  the  varied  notes  of  numerous 
banks.  When  the  currency  is  restored  to  a  sonnd  and  healthy  condition, 
the  grounds  for  the  suppression  of  small  notes  (at  all  times  a  questionable 
measure)  will  be  removed,  and  that  strange  anomaly  cease,  by  which  the 
one  pound  note  circulation  permitted  in  Ireland  and  Scotland,  is  prohibited 
in  England ;  imperial  notes  and  sovereigns  will  be  mutually  convertible, 
and  will  circulate  together. 

The  projecHnvolves  no  detriment  to  any  interest,  and  can  be  brought  into 
operation  without  introducing  new  machinery  to  carry  out  the  scheme. 
The  just  profits  of  banking  will  be  rather  increased  than  diminished  by  the 
change.  A  remunerating  income  derived  from  the  sums  subscribed,  accom- 
panied with  a  limited  liability  to  shareholders,  will  aet  as  an  inducement  to 
embark  adequate  capital  in  banking  pursuits.  The  competition  of  rival  estab- 
lishments will  be  discontinued.  Exclusive  privileges  and  bank  monopolies 
will  cease,  while  banks  of  fictitious  capital  will  be  extinguished.  The 
utility  of  silver  will  be  extended,  though  the  actual  value  of  money  will 
continue  unaltered  by  the  preservation  of  the  existing  gold  standard.  A 
liberal  premium  will  stimulate  ingenuity  to  contrive  a  plate  for  printing  the 
imperial  notes  almost  inimitable,  and  a  perfect  similarity  of  device  will 
enable  any  person  to  discern  the  genuine  engraving.  Forgeries  will  thus 
be  rendered  more  difficult  to  execute,  and  more  easy  to  detect.  The 
agricultural,  commercial,  and  manufacturing  interests  will  be  protected  from 
those  sudden  vicissitudes  of  alternate  redundancy  and  contraction,  which, 
originating  either  iu  ignorance,  design,  or  caprice,  produce  effects  disas- 
trous to  the  public  welfare. 

In  point  of  fact,  all  ranks  will  participate  in  the  advantages  of  the 
proposed  system  of  currency.  Excessive  speculation  will  be  checked, 
steady  prices  maintained,  foreign  exchanges  balanced,  honest  industry  en- 
couraged, and  skill  and  enterprize  rewarded,  owing  to  the  internal  economy 
of  our  pecuniary  concerns  being  regulated  by  that  caution  and  foresight  which 
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is  ever  found  most  conducive  to  individual  prosperity  and  national  wealth. 
Considered  in  a  financial  light,  the  reduced  charge  on  the  debentures 
will  strengthen  the  siuking-fund,  and  the  Commissioners  can  discharge 
the  respective  debts  due  to  the  Banks  of  Ireland  and  England. 

And  as  the  policy  of  renewing  the  Bank  of  England  charter,  which  expires 
next  year,  will  come  under  discussion  in  the  ensuing  session,  a  reasonable 
expectation  may  be  indulged,  that  the  collective  wisdom  of  the  legislature 
may,  after  a  mature  deliberation,  find  a  solution  for  this  perplexing  problem, 
in  a  way  calculated  to  promote  the  progressive  improvement  of  the 
country. 


Art.  II. — Sanitary  Measures — Public  Baths  and  Wash-houses.  No.  I. 

A  few  years  since  a  movement  was  commenced  in  England,  at  first  on  a 
very  small  and  unpretending  scale,  for  the  pnrposc  of  supplying  the  work- 
ing classes  with  bathing  and  washing  accommodation  at  a  moderate  cost. 
Owing  to  the  active  exertions  and  real  energetic  philanthropy  of  a  compara- 
tively small  uumber  of  individuals,  th'13  subject  has  now  reached  such  a 
position  of  extent  and  importance,  that  any  one  coming  to  inquire  into  its 
operations  will  find,  perhaps  not  without  much  surprise,  that  he  has  to 
deal  with  facts  and  figures  in  which  money  is  estimated  by  thousands,  and 
the  numbers  of  bathers  and  washers  amount  to  many  hundreds  of  thousands. 
No  more  striking  proof  could  be  given  of  the  value  and  general  utility  of 
any  public  niovcmcut. 

Perhaps  in  no  other  countries  is  the  necessity  or  advantage  of  free  ablution, 
not  to  speak  of  bathing  as  a  luxury,  so  little  understood  and  appreciated  as 
in  Great  Britain  and  Ireland.    Even  among  the  wealthy  classes,  bathing, 
especially  the  use  of  the  warm  bath,  is  but  rarely  practised  in  either 
country;  while  in  England,  the  neglect  of  ablution  among  the  lower  classes 
was  proverbial  to  such  an  extent  as  to  earu  for  them  the  not  undeserved 
title  of  44  the  great  unwashed,"  a  title  which,  taking  into  account  the  dif- 
ference of  habits  and  the  greater  facilities  for  bathing  enjoyed  by  the 
wealthier  portions  of  the  community,  was  about  as  well  deserved  by  thorn. 
The  so-called  better  classes  are  also  in  no  small  degree  chargeable  with 
the  vices  of  uncleanliness  so  stigmatized  amongst  the  lower;  for  that 
nauseous  morality  which  pervades  the  civic  and  curporatc  mind,  and  de- 
lights in  legislative  forms  of  virtue  and  public  propriety,  has  shut  up  all 
but  the  most  distant  and  almost  inaccessible  parts  of  our  river  banks  and 
sea  shores  from  the  workiug  classes  and  the  poor.    How  much  would  it 
not  have  contributed  to  the  health  and  comfort  of  a  large  body  of  our  fellow- 
citizens,  if  a  few  pound*  of  the  public  money  had  been  spent  in  erecting  such 
cheap  but  commodions  and  efficient  wooden  sheds,  in  some  of  the  various 
outlets  of  this  city,  as  would  combine  all  the  requirements  of  privacy  and 
the  most  scrupulous  morality  1    Would  not  this  be  a  good  aud  noble  thing 
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to  effect?  Surely  it  is  worthy  the  attention  of  some  public  body;  for 
with  but  small  means,  almost  incalculable  good  might  be  thus  accom- 
plished. 

The  effects  of  cleanliness  .are  twofold — firstly,  physical;  and  secondly, 
and  we  might  almost  say,  consequently,  moral;  and  these  effects,  when 
considered  iu  relation  to  masses  of  men,  are  of  immense  importance,  strik- 
ing, as  they  do,  at  the  root  of  many  of  our  worst  social  evils. 

In  a  sanitary  point  of  view,  the  advantages  of  personal  cleanliness  are, 
one  would  think,  sufficiently  patent  and  obvious,  and  at  least  in  theory  they 
meet  with  almost  universal  recognition.  But  the  evils  which  attend  un- 
cleanlincss,  and  its  various  grades  down  to  complete  personal  and  domestic 
habituation  to  dirt,  are  neither  so  directly  striking,  nor  so  immediate  in  their 
effects,  as  of  themselves  to  deter  from  indulgence  in  them.  We  require 
to  be  educated  to  a  knowledge  aud  due  appreciation  of  what  may  be  called 
the  negative  results  of  cleanliness,  and  this  remark  applies  to  all  classes; 
it  is  not  in  what  we  shall  gain  directly,  but  in  what  we  shall  be  enabled  to 
avoid  of  discomfort,  ill  health,  and  actual  disease,  that  lie  the  greatest  ad- 
vantages of  cleanlv  habits.  It  is  to  be  hoped  that,  with  the  almost  universal 
diffusion  of  cheap  literature,  now  so  widely  spreading,  some  few  simple, 
but  great  and  necessary  principles  will  gradually  reach  the  minds  of  tho 
great  body  of  the  people,  and  there  take  fast  and  permanent  root,  ultimately 
to  become  an  important  part  of  the  oral,  traditional,  domestic  knowledge 
of  all  classes.  Amongst  the  most  important  of  these  principles  are  those 
which  relate  to  the  conditions  under  which  health  may  be  maintained  and 
preserved;  for  most  true  is  it,  that  in  all  essential  things  the  world  has  yet 
to  learn  to  live.  We  have  yet  practically  to  learn  how  to  use  light,  air, 
fire,  water,  aud  likewise  how  to  feed,  clothe,  and  house  ourselves  in  the 
most  simple,  economic,  and  healthful  manner.  It  is  little  to  the  gratifica- 
tion of  our  pride,  perhaps,  to  admit  that  we  are  still,  in  this  nineteenth 
century,  so  backward ;  however,  if  but  that  wc  all  knew  and  felt  this,  and 
took  boldly  and  courageously  to  the  work,  we  could  have  much  hope;  for 
truly,  to  know  and  acknowledge  our  ignorance,  and  resolve  to  mend  it,  is 
to  bo  wise.  True  it  is,  nevertheless,  how  much  wc  have  yet  to  learn;  it 
would  seem  as  if  in  proportion  as  it  progressed  in  artificial  acquisitions, 
too  often  but  the  semblance  of  a  real  or  valuable  progress,  the  human  race 
had  lost  some  of  its  natural  instincts,  which  it  may  be  supposed  would  have 
guarded  it  against  the  adoption  of  evil  habits,  at  least  such  as  are  pernicious 
or  destructive  of  life.  Certain  it  is,  that  much  of  our  scientific  acquirements 
arc  valuable  only  in  so  far  as  they  shew  us  where  and  how  far  we  have 
gone  wrong,  and  this  often  in  ways  so  obvious,  that  our  blindness  in  falling 
into  them  is  only  to  be  equalled  by  or  compared  with  the  obstinate  folly 
with  which  we  adhere  to  them,  after  they  have  been  fully  proved  to  be 
dangerous,  if  not  fatal.  With  a  boundless  and  inexhaustible  supply  of  air 
everywhere  around  us,  wc  have  taken  all  requisite  precautions  to  exclude  it 
in  its  freshness  and  purity  from  our  dwellings,  and  to  retain  around  us  that 
which  we  have  vitiated  and  rendered  unfit  for  our  further  use.  We  have 
built  it  in,  and  built  it  out ;  we  have  taken  it  hot,  foul,  foetid,  and  noisome, 
when  we  might  have  had  it  pure,  cool,  and  life-invigorating.    Wc  have 
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lived  in  it  thus  impure  and  unfit  to  maintain  life,  after  we  have  learned 
that  it  has  mowed  down  more  of  our  children  than  the  sword  of  Herod, 
more  of  adults  than  have  covered  the  bloodiest  battle- fields. 

Water  lies  within  our  reach,  but  is  not  so  readily  accessible  as  air;  its 
uses  are  great  and  universal,  but  except  in  connection  with  our  aliments, 
are  not  felt  with  a  sense  of  imperative  necessity.  Yet  at  various  times  its 
employment  in  the  bath  has  been  recognized  by  national  custom  almost 
as  a  social  want,  and  this  has  been,  and  is  still,  remarkably  the  case 
amongst  many  peoples.  That  its  free  and  constant  external  use  is  more  than 
a  luxury,  constituting,  in  fact,  an  csseutial  requisite  for  the  due  maintenance 
of  health  and  the  avoidance  of  disease,  we  shall  proceed  to  shew  in  a  brief 
but  conclusive  manner. 

We  are  taught  by  the  anatomist  and  physiologist  the  wonderful  and 
complicated  structure  of  that  external  covering  of  animal  bodies,  the  skin, 
and  the  great  and  important  functions  it  performs.  If  we  were  to  judge 
of  the  part  played  iu  the  animal  economy  by  the  tegumentary  apparatus  of 
our  bodies,  according  to  its  superficial  extent,  we  should  form  but  very  in- 
adequate conceptions  indeed  of  its  real  uses,  and  the  vast  services  which 
it  accomplishes.  It  is  ouly  when  we  come  to  examine  more  closely  into 
the  organization  of  the  skin  that  we  learn  to  appreciate  fully  its  purposes, 
and  the  immense  importance  of  maintaining  it  in  a  sound,  efficient,  and 
healthy  condition.  Medical  science  has  established  that  the  great  office  of 
the  skin  is  to  provide  an  extensive  egress  for  certain  materials  which  have 
served  their  purpose  in  the  system,  and  which  being  no  longer  required, 
must  be  carried  out  of  the  body  through  various  channels,  to  make  way 
for  the  reception  of  new  matter  which  is  ever  being  taken  in  from  without, 
in  the  never-ceasing  interchange  of  fresh  and  invigorating  for  old  and 
effete  elements,  which  constitutes  one  of  the  most  remarkable  phenomena 
of  animal  life.  Amongst  the  great  systems  of  purification  provided  in  the 
body,  that  of  the  integumentary  apparatus  plays  a  most  important  part. 
Various  etfete  matters  no  longer  required  in  the  animal  machine,  and 
whose  further  retention  is  injurious,  arc  conveyed  away  by  the  skiu,  prin- 
cipally in  combination  with  water,  but  also  with  a  considerable  quantity 
of  a  certain  oily  or  fatty  product.  To  carry  to  the  surface  these  ellete 
matters,  a  series  of  tubes,  minute  indeed  in  size  individually,  but  iu  iho 
aggregate  of  a  truly  wouderfnl  extent,  is  provided  iu  the  skin,  generally 
placed  in  a  direction  perpendicular  to  its  surface,  and  running  through  its 
substance  from  deep  to  superficial.  The  skin  may  be  thus  looked  on  as 
the  seat  of  a  vast  and  great  system  of  tubular  drains,  perpetually  bearing 
to  the  surface,  for  complete  elimination  from  the  body,  the  now  useless 
refuse  of  the  wear  and  tear  of  the  tissues.  Without  the  aid  furnished  us 
by  the  microscope  to  view  and  examine  the  structure  of  the  skin  and  its 
wonderfully  perfect  system  of  tubular  drains,  it  is  almost  impossible  to 
obtain  an  adequate  idea  of  their  individual  perfection,  and  their  enormous 
aggregate  extent.  We  are  indebted  to  Mr.  Erasmus  Wilson,  an  eminent 
physiologist,  of  London,  who  has  devoted  much  attention  to  this  subject, 
for  some  highly  ingenious  calculations,  which  enable  us  to  realize  practi- 
cally, to  some  considerable  extent  at  least,  the  vastness  of  the  drainage 
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surface  thus  provided  in  the  skin.  In  estimating  the  length  of  tube  of 
the  perspiratory  system  of  the  body,  he  takes,  from  the  result  of  his  own 
enumerations,  the  number  of  the  pores,  or  superficial  orifices  of  these  tubes, 
as  about  2,800,  on  a  fair  average,  to  the  square  inch,  each  little  tube 
being  about  one  quarter  of  an  inch  in  length.  He  calculates  the  number 
of  the  pores  for  the  exterior  surface  of  the  body  at  7,000,000,  and  the 
number  of  inches  of  perspiratory  tubes  at  1,730,000,  or  very  nearly 
Twenty-eight  Miles  of  Drainage  Tubes  in  the  Skin  of  the  Human  Body; 
an  extent  almost  incredible,  but  which  enables  us  to  realize  to  our- 
selves some  notion  of  the  vast  importance  of  the  function  performed 
by  it,  and  to  form  some  idea  of  the  immense  disturbance  which  must  be 
created  in  the  other  cmunctory  organs  of  the  body,  if  any  causes  should 
operate  to  impede  the  ordinary  eliminatory  action  of  the  skin  and  its 
depurating  apparatus,  whereby  a  supplementary  action  would  be  called  for 
in  other  portions  of  the  system. 

The  slow,  gradual,  and  almost  imperceptible  manner  in  which  this  great 
cutaneous  function  of  depuration  is  performed,  renders  us  all  but  uncon- 
scious that  it  is  taking  place,  and  very  few  indeed  have  any  definite  notion 
of  the  amount  of  fluid  matter  thus  conveyed  out  of  the  system.  Were  just 
views  on  this  subject  more  generally  and  popularly  entertained,  it  cannot 
be  doubted  that  more  efficient  means  would  be  taken  by  every  individual 
to  preserve  in  a  state  of  rational  and  healthy  action  a  function  so  important 
to  the  health  and  the  general  well  being  of  our  persons.  To  realize  to  our- 
selves an  idea  of  the  amount  of  perspired  fluid  exhaled  by  the  skin,  we 
may  refer  to  the  well-known  statements  of  Lavoisier  and  Segnin,  who 
calculated  that  about  eight  grains  of  matter  are  given  off  per  minute, 
which  amounts,  in  the  twenty-four  hours,  to  somewhat  like  thirty-three 
ounces,  or  more  than  two  pints,  giving  for  the  daily  amount  of  drainage 
and  depuration  by  the  skin  an  average  if  one  quart. 

We  shall  not  enter  here  into  any  more  detailed  examination  of  the  nature 
of  this  great  perspiratory  function,  which  would  be  neither  within  our  pro- 
vince nor  requisite  for  the  purpose  we  have  in  view.  It  will  be  sufficient 
to  say  that,  besides  water,  the  perspired  fluid  contains  nearly  one  per  ceut 
of  refuse,  comprising  animal  matter,  gases,  alkaline,  earthy,  and  metallic 
salts,  and  sulphur  compounds.  Other  very  important  offices  are  likewise 
fulfilled  by  the  cutaneous  perspiratory  system,  such  as  that  of  regulating  the 
temperature  of  the  body,  and  the  quantity  of  fluid  in  the  tissue*,  &c;  but 
the  most  important,  and  that  which  is  of  chief  interest  in  relation  to  our 
present  object,  is  that  of  drainage  and  depuration,  which  we  have,  in  the 
statement  above  given,  attempted  to  realize  to  the  mind  of  the  reader.  The 
extensive  tubular  apparatus  subservient  to  the  process  of  cutaneous  drainage 
is,  from  the  minuteness  and  delicacy  of  its  structure,  very  liable  to  obstruc- 
tion ami  clogging  of  the  materials  passing  through  it.  Each  minute  tube  is 
itself  furnished  with  a  lining  of  still  much  minuter  structure;  its  interior 
being  invest' d  with  an  exquisite  tile-work  or  coating  of  minute  bodies, 
termed  "cells"  in  the  language  of  anatomists;  these  little  cells  are  being 
constantly  thrown  oft'  to  make  way  for  new  ones,  and  the  debris  thus 
formed,  mingling  with  the  matter  passing  through  the  tubes,  will,  it  may 
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be  readily  conceived,  soon  clog  and  fill  it  np  if  any  obstacle  be  presented 
to  free  egress  at  the  external  orifice  on  the  surface  of  the  skin.  The 
superficial  layer  of  the  skin  likewise  is  composed  of  small  scale  like  bodies 
or  "  cells,"  which  are  ever  undergoing  renewal.  This  debris  of  the  worn- 
out  elements  of  the  tubes  and  the  skin  would,  if  not  removed,  be  in  itself 
sufficient  to  impede  the  action  of  the  perspiratory  apparatus;  but  when 
mingled  with  the  unctuous  materials  of  the  perspiration,  and  thus  allowed 
to  accumulate,  it  forms  a  sort  of  universal  adhesive  glaze  or  varnish,  to 
which  all  extraneous  particles  adhere:  the  products  of  the  wear  and  fric- 
tion of  clothes,  dust,  the  infinitesimal  and  hence  most  jjernicious  dirt  of  all 
objects  that  come  in  contact  with  our  person,  the  thousand  invisible  im- 
purities that  are  carried  about  in  the  atmosphere,  especially  in  that  of  cities 
and  large  towns,  all  are  attracted  to  and  precipitated  on  this  adhesive  animal 
gkze,  to  increase,  and  thicken,  and  crust,  and  clog,  and  effectually  dam  up 
the  orifices  of  this  exquisite  tubular  system  of  cutaneous  drains,  fashioned  with 
such  wonderful  skill  and  care,  and  capable  of  such  high  efficiency  of  action. 

This  great  office  of  depuration  cannot  for  any  long  period  be  impeded 
without  detriment  to  the  system;  for  a  time  the  supplementary  action 
of  other  organs  will  prevent  the  results  being  manifested  in  any  very 
inconvenient  manner  or  degree  (nothing  is  more  marvellous  than  the 
tolerance  of  ill  treatment  which  the  system  exhibits),  but  sooner  or 
later  some  overworked  organ  begins  to  suffer,  and  disease  or  sick- 
ness, of  one  kind  or  another,  of  the  system  at  large,  or  of  some  par- 
ticular part  of  the  machine,  proclaims  itself.  Nothing  is  harder  than  to 
convince  people  that  sickness  and  disease  arc  often,  very  often,  the  result 
of  neglect  of  simple  precautions,  of  obvious  and  almost  flagrant  errors,  of 
the  neglect  of  means  almost  speakingly  dictated  to  us  by  nature  to  aid  in 
or  complete  what  is  in  greater  part  effected  for  us  without  the  necessity  of 
consideration  on  our  own  side.  And  well  it  is  that  so  little  is  left  to  our 
care  and  charge,  of  the  machinery  that  constitutes  what  is  physical  of  us. 
It  is  a  curious  matter  for  reflection  how  much  we  have  lost  of  instinct  in 
the  cultivation  of  intellect  and  the  prosecution  of  artifice;  but  it  is  unques- 
tionably true  that  no  animal  takes  worse  care  of  the  body  entrusted  to  him 
than  man. 

We  have  attempted  only  a  very  general  and  imperfect  description  of  the 
rationale  of  one  of  the  great  physiological  processes  perpetually  going  ou 
for  the  depuration  of  the  animal  system,  and  glanced  at  the  way  in  which 
neglect  of  the  simplest  precautions  impedes,  and  finally  obstructs  its  action, 
which  constitutes,  in  fact,  the  rationale  of  the  injurious  effects  of  personal 
unclcanlincss,  and  dirtiness,  and  neglect  of  person  and  habits.  To  auy 
who  have  given  even  a  little  attention  to  this  subject,  it  would  be  unneces- 
sary to  urge  these  or  any  other  arguments  in  favour  of  a  universal  revolu- 
tion in  the  modes  of  life  which  perpetuate  these  evils  and  their  results,  in 
all  classes  of  society,  but  more  especially  among  the  lower.  Jiut  few 
indeed,  however,  have  given  to  these  matters  the  consideration  which  they 
deserve,  and  very  erroneous  opinions  arc  still  widely  in  circulation.  Tho 
various  results,  so  fatal  to  the  health  of  the  community,  which  ensue  from 
the  neglect  or  ignorance  of  what  are  in  reality  but  the  A  B  C  of  sanitary 
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principles,  arc  produced  by  causes  acting  slowly,  though  not  less  surely — 
silently,  but  not  less  widely — and  mortally,  though  not  in  a  manner  to 
strike  or  appal  the  inobservant.  Experience,  however,  and  the  more  con- 
clusive results  of  close  and  accurate  investigation,  have  now  shown,  in  a 
manner  capable  of  satisfying  all  who  will  take  the  trouble  to  examine  into 
the  proofs,  that  impure  air,  bad  ventilation,  neglect  of  household  cleanli- 
ness, stagnation  of  water,  and  other  similar  influences,  are  directly  fatal  to 
human  existence. 

Many  arc  satisfied  with  a  general  undefined  belief  in  the  value  and  im- 
portance of  sauitary  improvements;  such  things  have,  in  the  present  day, 
acquired  a  certain  kind  of  fashionable  vogue,  but  very  few  indeed  realize  to 
themselves  ideas  which  amount  to  any  thing  like  a  well  established  con- 
viction of  their  utility,  and  fewer  still  of  their  absolute  necessity.  It  is 
believed  to  be  philanthropic,  and  "all  that  sort  of  thing,"  to  "ameliorate" 
the  condition  of  the  working  classes,  but  hardly  any  sec  how  improve- 
ments effected  in  the  sanitary  conditions  of  the  working  classes,  and  of  tho 
poor  and  desolate,  arc  intimately  related  to  the  preservation  of  their  own 
health.  And  yet  it  is  not  the  less  true,  that  the  health  of  the  upper 
classes  is  largely  affected  by  that  of  the  lower.  Disease  which  has  origi- 
nated iu  the  squalid  huts  of  poverty,  gaining  strength  and  concentration  in 
the  crowded  and  filthy,  ill-ventilated  and  ill-drained  lanes  and  alleys  of 
the  poor,  soon  strides  beyond  the  centres,  iu  which  it  has  for  the  hundredth 
time  been  again  fanned  iuto  a  flame,  from  its  ever  smouldering,  but  never 
extinguished  embers;  and  thus  periodically  called  into  activity,  its  course 
is  not  to  be  stayed  by  the  artificial  distinctions  of  rank;  for  most  truly 
may  it  be  said  that,  in  disease  as  iu  death,  we  are  all  brothers.  Fever  that 
has  been  fed  to  the  strength  of  contagion  in  the  loathsome  and  damp 
straw  of  the  destitute,  will  steal  through  the  silken  curtains  of  "my 
lord's  "  state  couch,  and  lock  him  fast  iu  its  embrace  as  he  lies  on  his  pillow 
of  cidcr-down,  for  surely,  if  it  but  "come  betwixt  the  wind  and  his 
nobility,"  it  will  spare  neither  him  nor  his  fellows  nor  his  neighbours,  be 
they  high  or  low.  We  may  cite  in  relation  to  this  view  of  the  subject  the 
following  passage,  bearing  the  stamp  of  medical  authority: — 

"In  all  the  interests  of  the  State  there  is  not  one  of  more  pararaouut  import- 
ance than  that  of  the  public  health,  not  one  which  more  deeply  affects  the  general 
and  individual  relations  of  our  social  existence.  The  health  of  the  public  is 
therefore  u  public  en  re,  n  public  trust,  its  conservation  a  public  duty;  und  when 
these  principles  come  to  he  fully  recognised  and  acted  on,  we  arc  convinced  that 
with  the  ncumulating  nids  daily  furnished  by  scientific  medical  research,  mnch 
can  and  will  be  accomplished  towards  the  further  mitral  ion  of  human  suffering, 
the  arrest  of  contagious  disease,  and  if  not  the  prevention,  at  least  tho  partial  stay 
of  epidemic  ravages.  How  little  has  ever  yet  been  attempted  towards  the  accom- 
plishment of  these  great  ends  on  any  large  comprehensive  system,  with  any  principle 
of  combined  action,  or  with  any  definite  and  determinate  views  !  As  il  the  direct 
scourge  of  God,  disease  goes  abroad  from  the  hovels  of  the  poor  to  invade  the 
luxurious  dwellings  of  the  rich,  ranging  through  all  the  intermediate  social 
grades;  and  thus  ever  multiplying  its  centres  of  radiation,  the  wonder  ceases 
to  be  that  we  have  so  much  of  fever  and  other  similar  maladies  constantly  rife 
amongst  us;  but  it  is,  on  the  contrary,  mutter  of  surprise  that  they  are  not  id  ways 
present  in  an  epidemic  form.,,# 

•  Medical  Times  and  Gazette,  May  fith,  1854. 
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Lord  Palmerston  recently  stated  In  the  House  of  Commons  that  "  he 
could  assure  hon.  members,  that  if  they  were  to  read  the  accounts  which  it 
had  been  his  lot  to  read,  as  to  the  condition  of  some  towns  in  this  country, 
even  at  the  present  moment,  they  would  be  surprised,  not  at  the  recurrence 
of  a  periodical  visitation  of  disease,  but  that  the  population  was  not  extin- 
guished by  perpetual  disease.  For  instance,  the  condition  of  Newcastle 
in  the  north,  and  Dart  ford  in  the  south,  were  really  things  that  made  one 
shudder  to  think  they  could  exist  in  a  civilized  country."  Again,  the 
officers  of  the  Board  of  Health  state,  in  their  report  to  Parliament,  that  more 
than  half  of  the  labouring  classes  live  in  dirty  and  ill-ventilated  dwellings; 
and  as  the  resnlt  of  their  inquiries,  they  further  affirm  that  "the  annual  loss 
of  life  from  dirt  and  bad  ventilation  is  greater  than  the  loss  from  death  or 
wounds  in  any  wars  in  which  the  country  has  been  engaged  in  modern 
times."  These  are  strong  and  forcible  ways  of  viewing  the  subject, 
but  yet  we  think  that  by  none  have  the  relations  we  have  shewn  to  exist 
between  the  state  of  health  of  the  poor  and  that  of  the  rich  been  sufficiently 
recognised.  It  is,  however,  not  the  lcs3  true,  that  this  connexion  is  as 
immediate  as  its  results  are  fatal.  So,  while  we  "ameliorate"  the  poor  and 
the  working  classes,  let  us  not  forget  that  we  arc  most  wisely  consulting 
for  the  health  and  physical  welfare  of  ourselves  and  those  most  dear  to  us. 

We  fear  that  it  will  be  long  indeed  before  the  English  legislature 
will  be  induced  to  take  a  large  and  vigorous  part  in  furthering  sanitary 
measures,  commensurate  with  the  evils  to  be  combated,  as  they  are  here 
depicted.  Meanwhile  a  movement  which  originated  in  the  true  and 
earnest  philanthropy  of  a  few  private  individuals  in  England,  has  already 
acquired  an  extension  which  not  even  the  most  sanguine  could  have  an- 
ticipated; and  so  far  as  may  be  at  all  practicable,  it  is  to  be  hoped  that 
we  in  this  country  will  profit  by  such  a  good  example.  This  movement 
has  been  first  directed  with  no  inconsiderable  judgment  to  some  of  the 
most  pressing  public  wants.  We  have  already  noticed  the  very  successful 
results  which  have  attended  the  exertions  of  the  committees  established 
to  improve  the  lodging  and  house  accommodation  for  the  working  classes 
in  several  cities  in  England.  The  subject  of  baths  and  wash-houses  is  one 
of  scarcely  less  importance,  and  a  most  encouraging  amount  of  success  has 
attended  the  efforts  which  have  been  made  to  establish  them  in  Loudon, 
Liverpool,  and  many  other  English  cities.  We  have  already  said  enough  as 
to  the  great  advantages  of  cleanliness,  and  the  evils  which  ensue  from 
neglect  in  this  particular.  Personal  and  domestic  uncleanliness  are  only 
second  to  such  causes  as  foul  air,  bad  ventilation  and  drainage,  in  the 
production  of  disease,  and  consequently  any  measures  to  counteract  its 
influence,  deserve  the  next  place  in  our  consideration,  after  we  have  en- 
deavoured to  banish  the  latter  from  the  homes  of  the  poor. 

But  it  is  vain  to  preach  to  the  poor  and  the  working  classes  the  necessity 
of  cleanliness,  when  they  have  not  the  means  to  be  clean.  The  reproaches 
which  have  been  cast  on  them  for  neglect  of  cleanliness  are  undeserved, 
whilst  cleauliness  continues  to  be  a  luxury  too  dear  for  them  to  pay  for,  and 
far  beyond  what  they  can  afford  to  give  for  it,  either  in  money  or  in  time. 
"  Water  is  cheap,"  cry  the  rich,  who  revel  in  the  luxury  of  a  domestic  bath- 
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room,  and  in  snits  to  change  at  will.  So  far,  however,  from  this  being  true, 
water  in  any  quantity  sufficient  for  even  one  proper  ablution  of  the  poor 
man's  soil  and  toil-begrimed  person,  is  dear  beyond  what  he  could  pay 
for  it.  How  shall  he  get  it?  How  shall  he,  in  his  narrow  room,  with 
scarce  one  requisite  utensil,  procure  the  means  of  using  it  effectually? 
Will  you  ask  him  to  fetch  it  for  himself  after  his  hard  day's  work,  when  ho 
returns  to  his  supper,  weary  and  well  tired,  with  twelve  or  fourteen  hours' 
waste  of  his  muscle  and  bone?  Perhaps  you  will  ask  his  poor  sickly  wife, 
cooped  up  all  day  in  a  three-pair  back-room,  that  looks  on  a  wall  not  five 
feet  distant,  and  which  is  "  aired "  by  windows  that  open  on  a  reeking 
cesspool* — perhaps  you  will  ask  her,  we  say,  to  fetch  it  for  him.  Do  you 
know  that  she  may  have  carried  him  his  breakfast  and  his  dinner  some 
mile  or  two,  each  way,  there  and  home,  that  very  day?  Do  you  form  any 
clear  notion  of  how  much  water  would  be  requisite  for  one  good  wash  from 
head  to  foot — any  thing  less  is  of  little  or  no  use — for  a  smith,  a  mason,  or  a 
hodman,  not  to  talk  of  many  other  occupations,  from  chimney-sweeping  and 
coal-heaving  upwards?  The  general  allowance  per  bath  for  each  individual 
in  the  London  baths  and  wash-house  establishments,  is  from  45  to  50  gallons. 
Now  take  even  half  this  quantity,  say  25  gallons,  and  suppose  that  our 
honest  friend,  tho  smith  or  mason,  shall  wash  only  once  a  week,  which  is 
far  below  what  would  be  necessary  for  him  to  keep  his  body  free  from  the 
necessary  soil  of  his  trade,  and  the  foul  crust  of  bodily  sweat  and  refuse 
of  his  animal  tissues,  and  the  dust  and  dirt  from  all  possible  quarters,  which 
will  have  glazed  him  over  after  even  one  day's  hard  work.  Now,  will  you 
have  the  conscience  to  ask  him  to  drag  25  gallons  of  water  from  the 
nearest  fountain,  which  may  be  in  reality  a  long  street  or  two  off,  and 
then,  still  worse,  toil  with  it,  pitcher  by  pitcher-full,  up  his  three  flights  of 
dark,  narrow,  break-neck  stairs.  If  you  will  not  ask  the  strong  man  himself 
to  do  it,  we  don't  do  you  the  injustice  of  supposing  that  you  would  ask 
his  wife,  who  certainly  cither  has  a  baby  at  arms,  or  is  but  now  after  or 
shortly  before  her  confinement;  or,  (as  we  have  only  too  often  seen,)  you  may 
observe  that  she  coughs  and  pants,  and  stops  for  breath  at  the  first  landing  of 
tho  steep  stairs,  and  has  a  faint  red  tinge  that  comes  and  goes  on  her  other' 
wise  pale  cheek:  all  which  a  well  informed  doctor  would  say  was  not 
unconnected  with  the  three-pair  back-room,  and  that  same  window  that 
looks  on  the  wall,  and  lets  in,  for  change  of  air,  what  it  had  much  better 
keep  out,  the  odoriferous  pest-bringing  breath  of  the  cesspool  below.  Then 
even  if  he  (the  smith)  accomplished  to  bring  to  his  room  this  25  gallons 
of  water,  and,  mark  you,  we  make  no  account  here  of  the  washing  of  his  wife 
and  children,  what  is  he  to  do  with  it  ?  How  will  you  have  him  to  use 
it.  The  biggest  washing-tub  that  his  wife  steams  her  weak  lungs  over,  in- 
haling the  vapour  of  soil,  and  soap,  and  suds,  all  commixed,  cannot  serve  him 
now.  And  even  suppose  he  did  contrive  to  use  it,  in  some  way  or  other, 
what  is  he  to  do  with  the  refuse  water  ?  Will  yon  have  him  to  carry  it  all 
back  again  in  pitcher-fulls?  Now  you  see  it  would  be  hard  for  the  smith 
to  wash  himself  even  once  a  week.    It  would  shock  your  modesty  and  strict 

*  The  writer  but  faintly  pictures  what  he  has  known  and  has  himself  seen. 
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sense  of  public  propriety,  to  let  him  bathe  in  the  Dodder  or  the  Tolka,  the 
river,  or  even  the  sea,  unless  he  goes  to  almost  inaccessible  distances ;  and 
you  confess  you  do  not  sec  much  chance  that  the  Corporation  would  givo 
the  few  deal  boards  and  scantling  we  talked  of.  And  this  same  river 
bathing,  even  if  we  got  it,  would  only  answer  for  a  few  summer  months; 
and  moreover,  coal  and  soot,  smithy  ashes,  and  such  like,  will  hardly  give 
way  to  merely  cold  water  ablutions.  Perhaps  you  will  now  evcu  admit 
that,  as  things  stand — or,  thank  God,  we  may  almost  begin  to  say,  stood — 
it  is  next  to  impossible  for  the  workman  or  the  labourer  to  wash  and 
clean  himself  effectually  from  the  grime  of  his  toil.  But  then  you  will 
say,  44  Oh  1  even  if  the  water  were  brought  to  them  they  would  not  use 
it;"  "  they  arc  dirty  by  natnre,  and  they  love  dirt;  and  yon  know  it,  and 
have  had  experience  of  it  over  and  over  again ;  and  especially  the  Irish  love 
dirt."  The  Times  proved  this  and  many  other  things  of  a  similar  kind 
long  ago,  and  many  a  time  and  oft  since,  and  "it's  no  use  talking  of  such 
things  here."  The  Irish  would  rather  stay  at  home,  you  say,  and  wallow  in 
their  dirt,  it  keeps  them  warm ;  and  perhaps  yun  arc  a  half  educated  as  well 
as  well  dressed  and  clean  Irishman  yourself,  and  you  quote  Horace  for  us, 
and  tell  us  flippantly,  44  Naturam  expelles  furcd,  tamen  ust/ue,  4'C-i  VOtt 
know  the  rest." 

Now,  that  the  poor  and  the  working  classes  love  and  wish  for  clean- 
liness, and  will  avail  themselves  gladly  of  any  means  offered  to  them 
for  bathing  and  washing,  has  been,  as  we  will  presently  see,  most 
triumphantly  proved,  by  the  eagerness  with  which  they  have  everywhere 
flocked  to  the  baths  and  wash-houses.    And  if  results  proportionately  as 
great  have  not  attended  the  first  efforts  to  introduce  them  here,  depend 
upou  it,  the  fault  lies  not  with  the  people,  but  in  some  anomalous  mode 
of  working  the  baths,  or  some  obstacles  or  difficulties  that  perhaps  may 
not  be  apparent  to  you,  but  which,  nevertheless,  arc  in  themselves  calcu- 
lated to  prevent  the  people  from  availing  themselves  of  the  baths,  and  thus 
to  impede  the  success  of  these  excellent  institutions.    If  you  will  but  remem- 
ber your  own  sensations,  and  consider  that  all  men  are  made  like  you, 
yon  will  understand  that  in  the  nature  of  things  the  very  luxury  of 
bathing  and  cleanliness  induces  to  their  universal  adoption,  if  placed 
within  our  reach;  and  that  such  an  influence,  all  other  things  being  equal, 
should  prevail  here  as  well  as  elsewhere  is  only  natural ;  so  the  case  for 
the  poor  and  the  working-classes'  love  of  cleanliness  versus  love  of  dirt, 
being  proved  in  any  one  place,  it  may  be  fairly  taken  for  granted  for  any 
other.    If  any  ono  can  be  really  in  earnest  in  professing  scepticism  on 
this  point,  after  the  multiplied  proofs  which  have  been  furnished  of  the 
ready  dispositions  of  the.  working  people  to  improve  their  condition  in 
every  possible  way  placed  within  their  reach,  we  must  treat  him  as  one 
actuated  by  insensate  prejudice  or  wilful  obstinacy. 

We  must  defer  till  our  next  number  the  further  continuation  of  this 
subject,  and  the  details  of  the  results  obtained  in  the  working  of  the 
English  baths  and  wash-houses. 
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Art.  IIL — The  Universal  Exhibition  of  the  Products  of  Industry  and 

of  Works  of  AH  in  Paris  in  1855. 

GENERAL  REGULATIONS. 

[In  our  last  number  we  promised  to  give  the  portion  of  the  programme 
of  the  coming  Exhibition,  issued  at  Paris  by  the  French  Government, 
which  more  immediately  interested  our  manufacturers.  As  it  contains  so 
much  information,  which  it  is  desirable  should  receive  as  wide  a  circulation 
as  possible,  we  intend  to  publish  the  whole  of  the  General  Regulations, 
inclusive  of  the  admirable  system  of  classification  which  has  been  adopted, 
and  upon  which  we  shah*  have  some  remarks  to  make  at  a  subsequent 
period.  Its  length  will  compel  us  to  divide  it,  and  accordingly  we  give  a 
portion  of  it  in  the  present  number,  aud  we  shall  give  the  remainder  in 
our  next.] 

GENERAL  ARRANGEMENTS. 

Art.  1. — The  Universal  Exhibition,  appointed  to  be  held  at  Paris  in  the  year 
185G,  will  receive  the  agricultural  and  manufacturing  products  as  well  as  the 
works  of  art  of  all  nations.  It  will  open  on  the  1st  of  May,  and  will  close  on 
the  31st  of  October  of  the  same  year. 

Art.  2. — The  Universal  Exhibition  of  18.V">  is  placed  under  the  direction  of 
the  Imperial  Commission,  nominated  by  the  decree  of  the  24th  of  December, 
1863. 

Art  3. — In  every  department,  a  committee  nominated  by  the  Prefect,  in  accord- 
ance with  the  instructions  of  the  Imperiul  Commission,  will  be  charged  with  the 
necessary  measures  for  the  success  of  the  Exhibition,  and  with  the  admission  and 
rejection,  in  proper  time,  of  the  articles  presented.  There  shall  also  be  appointed, 
should  the  Imperial  Commission  deem  it  necessary,  loeal  sub-committees  or 
special  agents,  in  every  town  and  centre  of  industry,  where  the  necessity  of  them 
may  be  felt 

Art  4. — Special  instructions  will  be  addressed,  in  the  name  of  the  Imperial 
Commission,  to  the  Ministers  of  War  and  Marine,  for  the  exhibition  of  the  pro- 
ducts of  Algeria  and  of  the  French  Colonies. 

Art.  f>. — The  various  foreigu  Governments  will  be  invited  to  appoint  for  the 
examination,  selection,  and  transmission  of  their  natural  products,  committees, 
the  formation  aud  composition  of  which  should  be  notified  as  soon  as  possible  to 
the  Imperial  Commission,  in  order  that  it  may  immediately  place  itself  in  com- 
munication with  such  committees. 

Art._6\ — The  departmental  committees,  as  well  as  the  foreign  committees 
authorized  by  their  respective  Governments,  will  correspond  directly  with  the 
Imperial  Commission,  which  will  not  hold  any  correspondence  whatever  with  the 
exhibitors  themselves,  or  with  other  private  persons,  either  French  or  foreigners. 

Art  7. — Such  French  subjects  or  foreigners  as  intend  exhibiting,  should  apply 
to  the  committee  of  the  department,  colony,  or  country  which  they  inhabit 
Foreigners  residing  in  France  may  apply  to  the  otlieial  committees  of  their  re- 
spective countries. 

Art  8. — No  article  will  be  admitted  to  the  Exhibition,  if  not  sent  with  the 
authorization,  and  under  the  seal  of  the  departmental  or  foreign  committees. 

Art.  0. — The  foreign  and  departmental  committees  should  make  known,  as  soon 
as  possible,  the  presumed  number  of  exhibitors  in  their  division,  and  the  space 
which  it  is  supposed  they  will  require. 

Art  10. — On  receipt  of  that  intimation,  the  Imperial  Commission  will,  without 
delay,  proceed  to  the  division  of  the  general  space  amongst  France  and  the  other 
countries,  in  proportion  to  the  demands  sent  in. 


Digitized  by  Google 


1854.]  The  Universal  Exhibition  in  Paris  in  1855.  135 

Art.  11. — When  that  division  has  been  effected,  notice  of  the  same  will  be 
immediately  sent  to  the  French  and  foreign  committees,  who  will  then  have  to 
subdivide  the  space  thus  alloted  to  them  amongst  the  exhibitors  of  their  divisions. 

Art.  12. — The  list  of  the  exhibitors  who  are  admitted  must  be  sent  to  the  Im- 
perial Commission,  by  the  30th  of  November,  1854,  at  the  latest. 

These  lists  ought  to  mention  :— 

1st.  The  names,  christian  names  (or  name  of  firm,  profession),  and  address  of 
the  parties  applying. 

2ndly.  The  nature  and  number,  or  quantity  of  the  articles  which  they  desire  to 
exhibit. 

3rdly.  The  space  which  they  require  in  height,  width,  and  depth. 
These  lists,  as  well  as  all  other  documents  coming  from  foreign  countries, 
ought,  as  much  as  possible,  to  be  accompanied  by  a  translation  iuto  French. 

ADMISSION  AND  CLASSIFICATION  OF  PRODUCTS. 

Art  13. — All  the  products  of  Agriculture,  Manufactures,  and  Art  arc  admissa- 
ble  to  the  Universal  Exhibition,  with  the  exception  of  those  included  in  the 
following  categories : — 

1st.  Living  animals  and  plants. 

2ndly.  Vegetable  and  animal  substances  in  a  fresh  state  and  of  a  nature  liable  to 
be  spoiled  from  keeping. 

3rdly  Detonating  substances,  and,  in  general,  all  such  as  may  be  considered 
dangerous. 

4thly.  And,  finally,  such  objects  as,  by  their  bulk,  do  not  come  within  the  scope 
of  the  Exhibition. 

Art  14. — Spirits  or  alcohols,  oils  and  essences,  acids  and  corrosive  salts,  and 
generally  bodies  easily  inflammable  or  of  a  nature  to  lead  to  a  combustion,  will 
only  be  admitted  to  the  Exhibition  when  contained  in  solid  and  perfectly  closed 
vessels;  the  owners  of  such  articles,  will,  besides,  be  bound  to  conform  to  such 
measures  of  safety  as  may  l»c  preseril>ed  to  them. 

Art.  15.— The  Imperial  Commission  will  have  the  right  of  excluding,  on  the 
proposition  of  the  competent  agents,  such  French  objects  as  may  appear  to  it  in- 
jurious or  incompatible  with  the  object  of  the  Exhibition,  and  of  diminishing 
those  which  have  been  sent  in  excess  of  the  requirements  or  accommodation  of 
the  Exhibition. 

Art.  16.* — The  objects  sent  for  Exhibition  will  form  two  distinct  divisions: 
Products  of  Industry,  and  Work*  of  Art.  They  will  be  distributed,  for  each 
country,  into  eight  groups,  comprising  thirty  sections,  viz. : — 

First  Division. — Products  of  Industry. 

1st  Group. — Industrial  pursuits  having  for  principal  object  the  extraction  or  pro- 
duction of  raw  materials, 
1st  Class.  Mining  and  metallurgical  products. 

2nd    ,.     Every  thing  relating  to  the  management  of  trees,  or  to  hunting, 
shooting,  and  tishing,  and  products  obtained  without  cultivation. 
3rd    „  Agriculture. 

2nd  Group. — Industrial  pursuits  havimj  specially  for  object  the  employment  of 

mtchattical  power. 
4th  Class.  Machinery  in  general,  as  applied  to  industry. 
5th    „     Special  machinery  and  apparatus  for  railways,  and  other  modes 
of  transport 

6th     „     Special  machinery  and  apparatus  for  workshops. 
7th    „     Special  machinery  and  apparatus  for  the  manufacture  of  woven 
fabrics. 


•  A  document  entitled  System  of  Classification,  and  specifying  the  divisions  of 
the  various  branches  of  manufacture,  and  of  Art,  of  their  raw  materials,  their  mode 
of  manufacture,  and  their  products,  according  to  the  thirty  sections  established  in 
this  article,  will  be  published  hereafter. 
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3rd  Group. — Manufactures  specially  based  on  the  employment  of  physical  and 
chemical  agents,  or  connected  with  the  sciences  and  instruction. 

8th  Class.  Arts  relating  to  the  Exact  Sciences  and  to  Instruction. 

Oth  „  Manufactures  relating  to  the  economical  production  and  em- 
ployment of  heat,  light,  and  electricity. 

10th  „  Chemical  manufactures,  dyeing  and  printing,  paper,  leather, 
skins,  india-rubber,  etc. 

11th   „     Preparation  and  preservation  of  alimentary  substances. 

4th  Group. — Industrial  pursuits  specially  connected  with  the  learned  profession*. 

12th  Class.  Hygiene,  pharmacy,  surgery,  and  medicine 

13th     „     Naval  and  military  arts. 

14th     ,,     Civil  engineering  and  building, 

5th  Group. — Manufactures  of  mineral  products. 

15th  Class.  Steel  and  its  products. 

lfith     „      General  metal  works. 

17th     „     Goldsmiths' work,  jewellery,  and  bronze*. 

18th     „     Glass  and  pottery. 

6th  Group. —  Woven  Fabrics. 

19th  Class.  Cotton  manufactures. 
20th     „     Woollen  and  worsted  manufactures. 
21st     „     Silk'  and  velvet  manufactures. 
22nd    „     Flax  an»r  hemp  manufactures. 

23rd  „  Mercery,  hosiery,  carpets,  embroidery,  lace  of  every  kind,  gold, 
and  sdver  fringes,  etc. 

7th  Group. — Decorative  furniture  and  upholstery,  millinery,  industrial  design, 

printing,  and  music. 

24th  Class.  Industry  applied  to  furniture  and  decoration. 

2.r)th     „     Articles  of  elothing,  objects  of  fashion  and  fancy. 

2(>th     „     Drnwing  and  modelling  applied  to  industry,  letter-press  and 

copper-plate  printing,  photography. 
27th  Manufacture  of  musical  instruments. 

Second  Division. — Works  of  Art. 
8th  Group. — Fine  Arts. 

28th  Class.  Tainting,  engraving,  and  lithography. 
2!)th    „     Sculpture  and  die-sinking. 
30th    „  Architecture. 

RECEPTION  AND  PLACINO  OF  GOODS. 

Art.  17  — The  various  objects,  both  French  and  foreign,  will  be  received  at  the 
Exhibition  Palace,  from  the  J  5th  of  January  to  the  15th  of  March,  1855,  inclu- 
sive. Nevertheless,  a  supplementary  delay  will  be  accorded  for  such  manufactured 
articles  as  are  likely  to  sutler  from  being  too  long  packed  up,  on  condition  that 
the  arrangements  necessary  for  their  exhibition  shall  have  l>een  made  beforehand. 
That  delay  cannot  in  any  case  extend  beyond  the  15th  of  April.  Heavy  and 
cuml>crsome  articles  or  any  others,  the  placing  of  which  would  require  conside- 
rable labour,  must  be  sent  Inifore  the  end  of  February. 

Art.  18.— The  committees  of  each  country  and  of  each  French  department  are 
reqnested  to  send  as  much  as  possible  of  the  products  of  their  divisions  in  one 
consignment. 

(7b  be  continued.) 
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Art.  I. — Sanitary  Measures — Public  Baths  and  Wash-houses.    No.  II. 

As  wo  have  shown  in  our  last  number  how  impossible  complete  and  effectual 
bathing  and  washing  are  in  the  workman's  home,  we  must  bring  into  play 
the  great  principle  of  association,  and  provide  public  baths  on  such  a  scale  as 
will  give  accommodation  to  many,  and  at  such  a  charge  as  shall  place  them 
readily  within  the  reach  of  all.  The  great  experiment,  which  has  been 
now  for  a  considerable  time  tried  in  England,  shows  us  satisfactorily,  and 
with  all  the  encouragement  of  successful  example,  how  this  may  be  accom- 
plished, and  we  now  proceed  to  give  a  brief  sketch  of  the  history  and 
present  position  of  the  public  baths  and  wash-house  movement.  The  honour 
of  the  initiation  in  this  movement  is  due  to  the  citizens  of  Liverpool  In 
the  year  1842,  some  benevolent  individuals  represented  to  the  corporation 
of  that  town  the  great  want  experienced  by  the  middle  and  labouring 
classes  of  any  adequate  accommodation  for  bathing  and  washing.  With  a 
liberality  and  zeal  which  cannot  be  too  much  commended,  when  we  con* 
sider  the  opinion  at  that  time  all  but  universally  held  with  regard  to  tho 
incurable  vices  of  sloth  and  uncleanness  amongst  the  poor,  it  was  deter- 
mined to  try  what  could  bo  effected  towards  furnishing  them  with  bath 
accommodation  at  a  cheap  rate,  and  it  was  in  that  city  accordingly  that 
the  first  bath  and  wash-house  for  the  poor  was  established.  "As  in  all 
similar  cases,"  remarks  Mr.  Hawes,  himself  a  true  and  earnest  philanthropist', 
"the  first  was  a  cautious  step,  carried  out  under  great  opposition,  and  at  a 
great  expense,  in  proportion  to  the  accommodation  provided;  but  its  success 
satisfied  its  promoters,  tho  receipts  paid  the  current  expenses,  and  this 
being  established,  another  and  larger  building  was  projected  and  executed, 
and  still  a  third  and  a  fourth."  This  admirable  example  was  soon  followed 
in  London,  and  an  experimental  establishment  was  erected  by  a  few 
private  individuals  at  their  own  expense  in  the  Refuge  for  the  Destitute,  in 
Glass  House  Yard,  East  Smithfield,  where  an  imperfect  and  rude  apparatus 
was  provided ;  but  such  was  the  anxiety  of  the  poor  to  avail  themselves  of 
the  accommodation  afforded,  that  within  the  first  twelve  months  there 
were  27,662  bathers,  35,480  washers,  4,522  ironers,  the  number  of 
articles  washed  exceeded  250,000 ;  and  all  this  was  accomplished  for  less 
than  £600. *  The  snbject  now  began  to  assume  a  considerable  degree  of  im- 

*  Wc  arc  indebted  for  this  and  several  other  statements  to  Mr.  Hawes's  very 
admirable  lecture  delivered  at  Stratford,  from  which  we  quote  nearly  verbatim. 

*  L 
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portance,  and  a  public  meeting  was  convened  at  the  Mansion-house,  London, 
in  October,  1844,  at  which  many  persons  of  rank  took  part  in  the  proceed- 
ings, and  a  great  interest  in  the  undertaking  was  evinced  by  all  parties. 
Animated  by  the  apparent  enthusiasm  of  this  meeting  and  the  hope  of  ex- 
tensive support,  operations  were  commenced  for  the  erection  of  baths  on  a 
very  large  scale.  But,  as  might  have  been  anticipated,  there  was  no 
realization  of  the  expectations  of  extensive  support  from  those  animated 
by  ephemeral  enthusiasm,  and  the  shallow  philanthropy  that  loves  to  see 
the  civic  vulgarity  of  its  inglorious  name,  even  for  the  fleeting  hour  of  a 
morning  paper,  in  contact  with  the  titles  of  a  noble  patron,  or  any  of  the 
lesser  lions  of  the  day.  When  will  the  English,  and  much  more  the  Irish 
public,  lcani  to  rely  on  the  good  and  the  real  in  the  work  they  take  in  hand, 
and  abjure  the  unsubstantial  and  the  sham  that  is  blazoned  forth  in  the  gaudy 
array  of  "  Most  Noble  "  and  "  Right  Honorables  "  that  figures  in  the  title 
pages  of  every  society's  prospectus?  How  unreal  this  system  is,  the  ex- 
perience of  every  such  society  or  association  fully  proves,  and  yet  we  trill 
have  the  cloud  of  titles  to  obscure  our  wits.  The  instance  in  question  is 
not  less  forcible  than  others;  large  debts  were  incurred,  and  but  for  the 
munificent  subscriptions  and  advances  of  the  really  philanthropic,  the 
buildings  must  have  been  abandoned.  Nearly  £12,000  was  thus  raised 
by  little  more  than  twenty  individuals ;  amongst  these  must  be  mentioned 
Queen  Victoria  and  Prince  Albert,  who  subscribed  £650,  the  Gurneys 
£1,000,  the  Rothschilds  over  £700,  Sir  H.  Dukinfield,  Lord  Overstone, 
Mr.  A  Smith,  Mr.  Hawes,  Mr.  Bullar,  Mr.  Piper,  the  contractor,  with 
some  banks  and  city  companies,  from  £500  upwards  each,  while  Mr.  Baly 
the  engineer,  and  Mr.  Cotton,  furnished  each  over  £1,300.  These  are 
splendid  examples. 

Public  attention  was  now  thoroughly  roused  to  the  importance  of 
this  movement,  and  in  the  year  1846,  the  Rev.  Sir  Henry  Dukinfield 
obtained  an  act  to  encourage  and  facilitate  the  establishment  of  baths 
and  wash-houses  throughout  the  kingdom.  This  act  was  in  the  following 
year  amended;  the  first  act  was  extended  to  Ireland,  but  owing  to  some 
strange  omission  on  the  part  of  those  who  ought  to  have  had  a  more 
lively  interest  in  such  matters,  the  subsequent  act  was  noL  Several  cities 
in  England  soon  followed  the  example  of  London  and  Liverpool,  and  both 
before  and  since  the  passing  of  the  act,  established  baths  on  a  more  or  less 
extensive  scale.  Birmingham  subscribed  £6,500;  Manchester,  Wolver- 
hampton, Coventry,  Plymouth,  Chester,  Preston,  Sunderland,  Bolton,  Bath, 
Bristol,  Leeds,  Newcastle,  Macclesfield,  Oxford,  Maidstone,  Exeter,  Rother- 
ham,  Colchester,  South  Shields,  and  Hull,  have  also  founded  baths.  In 
Scotland  £2,000  was  subscribed;  in  Edinburgh  and  in  Glasgow  the 
working  classes  joined  in  subscriptions,  and  we  note  this  as  furnishing  an 
example  of  a  principle  of  the  best  possible  kind,  which  should  be  more 
generally  adopted ;  indeed  we  feel  satisfied  that  all  the  more  independent 
workmen  would  readily  subscribe  in  proportion  to  their  means,  and  this 
freely  and  liberally,  if  the  nature  and  object  of  the  movement  were  ex- 
plained to  them.  In  Ireland  bathing  establishments  already  exist,  one  in 
Belfast  and  another  in  Dublin.    The  French  government  appointed  a 
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commissioner  to  inquire  and  report  upon  the  public  baths  and  wash-houses 
in  England,  and  in  consequence  of  the  favourable  statements  of  the  com- 
missioner, 600,000  franca  were  voted  by  the  late  National  Assembly  to 
assist  in  the  promotion  of  such  institutions  in  France;  and  a  scheme  was 
set  on  foot  for  erecting  fourteen  establishments  in  Paris,  at  an  estimated 
cost  of  2,000,000  francs.  The  municipal  authorities  of  Venice  projected  a 
system  of  baths  at  a  cost  of  £33,000.  Plans  were  furnished  by  the 
London  committee  to  the  government  of  Norway  for  the  erection  of  baths 
at  Christiana.  A  subscription  was  opened  at  Copenhagen  for  the  same 
purpose.  The  Belgian  government,  and  the  authorities  at  Ilamburgh, 
Turin,  Munich,  Amsterdam,  Lisbon,  and  New  York,  have  also  taken  up 
the  subject.  It  is  in  London,  however,  that  this  great  sanitary  measure 
has  assumed  a  magnitude  and  importance  of  the  highest  example,  as  fully 
shewn  in  the  publications  of  "  The  Committee  appointed  to  promote  the 
establishment  of  Baths  aud  Wash-Houses  for  the  labouring  classes."  * 
More  generous  spirit  and  more  true  philanthropy  than  have  been  shown 
by  this  committee's  proceedings,  wo  have  never  known  in  any  similar  body; 
without  the  slightest  consideration  of  expense,  and  with  infinite  cost  of 
time  and  talent,  they  have  procured  the  best  possible  plans,  and  devised 
the  best  modes  of  conducting  baths  and  wash-houses  in  all  their  practical 
details,  and  these  results  they  most  liberally  communicate  to  all  who  ask 
for  information,  whether  English  or  foreign.  Too  much  praise  cannot  bo 
awarded  to  the  disinterestedness  of  the  able  and  talented  engineer,  Mr. 
P.  P.  Baly.  To  understand  fully  the  working  of  the  system,  as  now  con- 
ducted in  London,  the  valuablo  report  of  Mr.  Baly  must  be  studied;  we 
propose,  however,  to  make  a  few  extracts  from  it,  illustrative  of  the  most 
essential  requisites  in  such  institutions,  and  of  some  of  the  great  practical 
difficulties  which  have  been  successfully  solved. 

The  third  institution  opened  in  London  was  the  Committee's  Model 
Establishment  in  Goulston -square,  Whitechapel,  which  was  completed  in 
July,  1847.  The  committee,  satisfied  from  practical  acquaintance  with 
the  working  of  the  apparatus  of  many  establishments  then  in  existence, 
that  there  were  great  defects  in  many  parts  of  it,  determined  to  obtain 
a  remedy,  if  possible,  and  by  experimental  trials,  and  much  cost  of  time 
and  talent,  succeeded,  in  several  instances,  in  a  most  marked  and  effectual 
manner.  The  expense  of  fuel  had  been  a  very  large  item;  heating  1,000 
baths  by  the  apparatus  then  employed,  required  an  outlay  of  75s. ;  the 
cost  for  the  same  number  of  baths  has  been  reduced  in  the  Model  Estab- 
lishment, to  about  24s. ;  and  it  is  stated  that  even  this  has  been  lessened. 
But  a  still  more  important  difficulty  remained  to  be  overcome,  in  connexion 
with  the  washing  department,  namely,  the  difficulty  of  drying  the  clothes 
within  a  reasonably  short  period  after  they  were  washed.    It  was  felt  as 

*  We  take  this  opportunity  of  expressing  our  grateful  acknowledgments  to  Mr. 
George  Woolcott,  the  able  and  most  obliging  secretary  of  the  committee.  The 
office  of  the  committee  is  at  12,  Buckingham-street,  Aldelphi,  London;  and 
their  admirable  report,  by  the  engineer,  Mr.  P.  P.  Baly,  C.  E.,  in  40  pp.  4to , 
accompanied  by  five  coloured  plates  and  most  valuable  information,  with  plans 
and  estimate*,  may  be  had  of  Effingham  Wilson,  Royal  Exchange,  price  4s.  6d. 
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a  very  great  hardship,  that  the  poor  women  after  having  washed  their 
clothes,  should  be  obliged  to  wait  hours  to  have  them  effectually  dried  and 
in  such  a  state  that  they  could  convey  them  home.  This  period  of  delay  is 
intolerable  to  the  workman  or  labourer's  wife,  who  has  so  many  domestic 
duties,  including  the  care  of  her  children,  to  attend  to,  and  which  call  for 
her  presence  at  home.  Had  not  a  remedy  been  found  for  this  defect,  it  is 
to  be  much  doubted,  whether  this  department  of  the  institution,  which 
really  contributes  as  much  to  the  comfort,  cleanliness,  and  healthiness  of 
the  workman's  home,  as  the  bath  effects  for  his  person,  could  have  ever 
been  largely  adopted  by  the  industrious  classes.  But  thanks,  again,  to  the 
exertions  of  the  London  Committee,  the  difficulty  which  at  first  appeared 
almost  insurmountable,  and  which  the  French  Commissioners  conceived 
would  be  probably  fatal  to  their  success,  has  been  most  triumphantly  sur- 
mounted; the  clothes  may  now  be  dried  within  from  twenty  to  thirty, 
or  forty  minutes,  and  that  in  the  most  complete  and  effectual  manner. 
This  system  of  drying  was  suggested,  we  are  informed,  by  the  Deputy 
Chairman,  Mr.  William  Ilawes.  The  objects  to  be  obtained,  were,  as 
stated  by  Mr.  Daly,  firstly,  rapidity  of  drying,  so  that  the  poor  women 
need  not  after  the  completion  of  their  washing,  wait  long  for  their  clothes 
to  dry ;  secondly,  the  greatest  economy  in  the  apparatus,  and  in  the  fuel 
used;  and  thirdly,  separation  of  the  clothes  of  the  different  washers,  to 
prevent  theft,  and  to  avoid  unpleasant  comparisons.  The  chief  modes  of 
drying  previously  in  use,  however  modified,  consisted  in  exposing  the 
clothes  in  a  chamber  to  currents  of  heated  air,  for  raising  the  tempera- 
ture of  which  various  plans  were  employed;  they  were  all  found  ob- 
jectionable, either  by  reason  of  the  time  required,  or  the  impossibility  of 
separating  the  clothes.  Great  objections  likewise  existed  on  the  score  of 
the  great  cost  of  apparatus  in  any  of  the  efficient  modes  of  drying;  but 
the  loss  of  time  to  the  poor  was  the  great  and  paramount  difficulty.  The 
plan  of  the  London  Committee  consists  in  constructing  a  chamber,  which 
shall  admit  no  ingress  of  air;  in  this  the  clothes  are  exposed  to  the  direct 
radiation  of  the  heat,  which  is  absorbed  by  the  water  in  the  articles  to  bo 
dried,  and  which  is  thereby  converted  into  steam,  and  is,  in  this  form, 
allowed  to  -escape  by  a  valvular  apparatus,  its  own  elasticity  being  suffi- 
cient to  expel  it  from  the  chamber.  The  surface  from  which  the  caloric 
radiates,  may  be  heated  either  by  a  fire  passing  through  a  large  iron  flue, 
through  a  brick  flue,  covered  with  iron  plates,  or  by  a  stream  of  hot  water, 
at  high  pressure,  constantly  circulating  through  iron  pipes.  The  system 
appears  admirable  in  all  respects:  when  the  thermometer,  which  sinks  on 
the  introduction  of  cold  wet  clothes,  rises  again  to  220°  or  230°,  the  fire  is 
damped,  for  water  cannot  exist  as  such  at  these  temperatures,  and  it  has  been 
all  converted  into  vapour,  which  has  found  its  way  out  through  the  valves, 
and  the  clothes  are  now  dry.  In  some  of  the  more  recently  constructed 
wash-houses,  the  clothes  are  dried  in  a  small  chamber,  placed  close  to  the 
wash-tub,  thus  securing  the  greatest  possible  economy  of  time,  and  what 
is  of  not  less  value,  the  complete  separation  of  the  different  lots  of  articles. 
At  a  temperature  of  230°  degrees  and  upwards,  which  can  be  readily  and 
cheaply  obtained  by  the  apparatus  now  in  use,  the  clothes  arc  dried  in  a 
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period  of  from  15  to  35  minutes.  But  the  saving  of  time,  though  iu 
itself  of  permanent  importance  to  the  poor,  is  not  the  only  advantage  thus 
gained ;  clothes  dried  at  a  low  temperature,  are  found  to  have  a  most  dis- 
agreeable, heavy,  and  impure  smell ;  when  dried  at  the  higher  temperature, 
however,  it  is  fonnd  that  they  have  a  pure  and  sweet  smell ;  they  are  also 
deprived  of  all  infectious  properties,  and  vermin,  with  their  ova,  which  often 
survive  the  action  of  boiling  water,  are  completely  destroyed  by  an 
elevated  dry  heat.  In  fact,  in  no  other  possible  way  can  such  a  thorough 
purification  of  clothes,  including  perfect  sweetness  of  smell  and  good 
colour,  be  secured.  Expeditious  as  this  process  is,  there  seems  reason  to 
hope  that  time  may  ultimately  be  even  still  more  economised  by  improved 
apparatus.  In  the  July  number  of  the  Journal  of  Industrial  Progress, 
(No.  VII.,  p.  211,)  we  noticed  the  use  which  is  made  of  the  centrifugal 
machine  for  drying  clothes  in  the  great  Hotel  St.  Nicholas,  at  New  York. 
A  combination  of  the  centrifugal  principle,  with  the  valvular  heated  air 
chamber  of  Mr.  Baly,  may  be  found  practicable,  and  if  so,  we  should  ex- 
pect the  drying  to  be  accomplished  in  an  extremely  short  period.  Indeed 
we  think  the  whole  of  the  American  process  for  washing,  bleaching,  and 
drying  alluded  to,  might  suggest  some  improvements  in  washing-house 
arrangements  generally,  and  we  would  accordingly  recommend  it  to  the 
notice  of  those  immediately  connected  with  the  management  of  some 
establishment. 

Nothing  can  be  more  satisfactory  than  the  results  of  the  working  of  the 
English  establishments ;  profits  of  a  considerable  amount  have  been  realised 
in  several  instances;  by  the  Official  Report  of  the  St.  Martin  in-thc 
Fields'  Establishment,  for  1851,  the  net  profits  for  the  year  were  £1,000. 
Mr.  Baly  states,  (p.  38,)  that  the  experience  of  the  committee  has  estab- 
lished it  beyond  a  doubt,  that  public  baths  and  wash-houses,  if  properly 
constructed  and  managed,  in  accordance  with  the  economical  principles 
now  adopted,  will  not  only  repay  the  working  expenses,  but  will  ultimately 
realise  a  considerable  profit;  thus,  as  he  well  remarks,  satisfying  at  ono 
and  the  same  time,  the  desire  of  the  philanthropist  and  the  requirements 
of  the  political  economist.  Such  is  the  basis  on  which  this  great  social 
movement  mnst  ultimately'  rest,  if  we  arc  to  hope  that  it  is  to  become  a 
real  permanent  and  practical  thing  in  the  daily  lives  and  habits  of  the 
people,  long  after  the  first  burst  of  enthusiasm  and  the  ephemeral  philan- 
thropy of  fashion  shall  have  passed  away.  Such  is  the  basis  we  have 
already  strongly  advocated  for  a  similar  movement,  that  of  the  Improve- 
ment of  Dwellings.  These  arc  all  great  public  wants;  the  working-classes 
are  becoming  daily  more  and  more  sensible  that  they  are  wants,  and  they 
are  ready  to  pay  for  them.  To  have  proved  this,  and  to  have  shewn  by 
experience  that  to  furnish  the  means  of  supplying  these  wants,  is  a  good, 
safe,  and  profitable  investment  for  money,  will  be  ever  the  indisputable 
claim  to  the  civic  crown  of  the  philanthropist  who  commenced  this  great 
movement. 

The  following  returns  will  shew  the  vast  operations  of  some  of  the 
chief  Bathing  Establishments  in  London  and  other  English  cities;  tho 
statements  and  figures  are  from  Mr.  Woolcott's  Report  to  the  Committee : 
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Return  for  the  Year  ended  December  31*/,  1853. 


Name  or  the  Establishment. 

Nnmbcr  of 
Bathers. 

Number  of 

Total  Receipts. 

METROPOLIS. 

1.  The  Model,  Whitechapel   

2.  St  Martin-in-the-Ficlds,   

3.  St.  Mary  le bono   

4.  St.  Margaret  and  St.  John,  Wcst- 

minster 

5.  Greenwich 

6.  St.  James,  Westminster   

7.  Poplar   

8.  St.  Giles  and  Bloomsbury  (opened 

June  30fA,)   

1  .>(»,!  10 

155,418 
155,827 

111,392 
61.782 

111,870 
41,490 

83,810 

42,o80 
46,337 
37,061 

66,644 
8,815 
35,829 
10,714 

21,051 

£      s.  <i. 

2,976    7  8 
3,007   5  10 
2,498    2  3 

2,204  12  5 
995  11  4 

2,038  10  11 
845  15  10 

1,546   3  0 

Totals   

877,699 

269,040 

16,112  9 

3 

COUNTRY. 

Liverpool — 

Cornwallis- street   

Paul— street     ...       ...  ... 

George's  Pier  Head  (opened) 

May  11th)   > 

Hull      ...      ...      ...       ...  ... 

Bristol    ...       ...       ...       ...  ... 

Preston 

'Birmingham   

Maidstone 

98,460 
44,747 

45,243 

52,142 
40,262 
29,296 
98,396 
31,221 

11,480 

•  •  • 

7.579 
11,068 
10,376 
5,547 
5,773 

1,661    3  2 
787   4  4 

1,684   5  6 

612    8  7 
699  11  2 
405  10  5 
1,854  14  5 
348   8  10 

"  The  Return  does  not  include  the  bathing  and  washing  at  the  George-street  and 
the  Lambeth  establishments,  which  are  not  regulated  by  the  public  acts. 

M  In  former  Reports  it  has  been  shown,  by  returns  of  the  numbers  of  bathers  and 
washers,  how  everv  year  has  afforded  increasing  evidence  that  the  working 
classes  appreciate  tnese  institutions. 

"  It  was  anticipated  by  some  that,  when  the  public  mind  should  become  alive  to 
and  interested  in  a  measure  of  such  great  practical  value,  thousands  would  resort 
daily  to  the  public  Ba*ths  and  Washhouscs;  but  many  refused  to  believe  that,  in 
so  short  a  time,  and  with, so  many  drawbacks  and  hindrances,  the  success  of  the 
movement  would  be  so  marked. 

"  It  is  also  shown  that  there  is  a  steady  increase  of  the  revenue  derived  from 
Baths  and  Wash-houses  in  London  from  the  commencement  of  the  undertaking 
in  1846 — a  stutcmcnt  which  ought  to  satisfy  every  one  of  the  practical  utility  of 
these  institutions,  and  their  effect  in  ameliorating  the  physical  and  social  condition 
of  the  industrious  classes— via.  :— 


The  aggregate  receipts  at  nine  establishments  in  the) 
Metropolis,  inclusive  of  the  George- strec t  csta-> 
blishmcnt,  during  1853  amount  to  ...  ) 

1852 — Eight  Establishments 

1851 — Six  Establishments   

1850 — Four  Establishments   

1849 — Three  Establishments   

1848— Two  Establishments   

Jg^Jj"  XsJllO  ...  ...  ...  ...  «.» 

Showing  an  increase  in  1853  over  1648  of 


£       s.  of. 

18,213   5  8 

15,629   5  8 

12,906  12  5 

9,823  10  6 

6,379  17  2 

2,896    5  1 

3,222    1  5 

£15.317    0  7 
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"Another  important  fact  is,  that  the  receipts  at  the  Wash-houses,  above  enume- 
rated, during  1853,  have  been  £4,153  6s.  3d.  against  £2,449  19*.  lid.  in  1852; 
and  the  number  of  washers,  269,040  against  197,641.;  showing  an  increase  ot 
£1,703  6*.  lOrf.  in  money,  and  71,399  washers.  In  1851  the  ajrgregatc  receipts 
at  three  Wash-houses  then  opened  were  only  £609  19s.  4rf.,  and  the  number  of 
the  washers,  only  60,154. 

"These  figures  prove  that  the  Public  Wash-house  is  steadily  gaining  favour 
among  the  working  classes,  and  so  regular  is  the  increasing  demand  for  accommo- 
dation, that  it  is  anticipated  by  the  Boards  of  Commissioners  of  several  of  the 
existing  establishments  that  they  will  soon  find  it  necessary  to  extend  their 
washing  and  drying  accommodation." 

Notwithstanding  this  great  array  of  figures,  much  remains  to  be 
accomplished  yet,  before  the  movement  will  have  become  commensurate  in 
extent  with  the  requirements  of  the  community.  A  statistical  investiga- 
tion shews  that  in  London,  in  1852,  the  total  numbers  of  baths  supplied, 
reached  to  the  proportion  of  only  1  bath  to  every  3  of  the  population ;  in 
Paris,  where  the  accommodation  of  swimming  baths  in  the  Seine  has  long 
afforded  much  greater  facilities  for  this  wholesome  process  than  existed 
in  England,  the  number  of  baths  reached  the  proportion  of  2*23  baths 
to  every  inhabitant ;  or  in  other  words,  in  London  only  1  out  of  every 

3  took  one  bath  in  the  whole  year,  while  in  Paris  every  single  individual 
bathed  at  least  twice  in  the  year.  Yet  the  commissioners,  reporting  on 
the  state  of  things  in  the  latter  city,  observe,  "  yon  are  ignorant,  gentlemen, 
that  there  are  many  persons  in  Paris  who  have  never  known  what  it  was 
to  wash  their  shirt,  and  who  never  take  it  off  till  it  fails  from  them,  and 
can  be  no  longer  used."  If  this  applied  to  Paris  with  its  numerous  baths, 
what  shall  w*e  think  of  the  state  of  the  poor  in  London,  or  at  home  here 
in  Dublin.  We  are  told  that  in  the  Moorish  city  of  Cordova  there  were 
900  Public  Baths.  And  this  brings  us  to  speak  of  the  condition  of  things  in 
this  city,  and  the  present  position  of  this  great  movement  amongst  us;  we 
lately  took  an  opportunity  of  inspecting  the  baths  and  wash-houses 
established  in  connection  with  the  Mendicity  Association  of  Dublin.  An 
apparatus  has  been  erected  consisting  of  25  baths,  viz.,  5  extra  first  class, 

4  first  class  for  males,  and  2  for  females,  10  second  class  for  males,  aud 
2  for  females,  and  2  second  class  for  the  use  of  the  poor  of  the  institution. 
A  wash-house  has  been  established,  furnished  with  40  commodious  wash 
stalls,  and  apparatus  for  drying  and  ironing  clothes.  The  total  cost  of 
the  erection  of  the  baths  and  wash-houses  amounted  to  £1,860.  In  many 
respects  this  establishment  is  well  adapted  to  meet  the  wants  of  the  poor. 
It  is  on  the  borders  of  a  very  thickly  populated  and  poor  district.  We 
regret  to  learn,  however,  that  the  institution  is  not  in  a  successful  condition ; 
it  is  bnt  little  availed  of  by  the  class  of  persons  who  most  require  it,  and 
one  department,  that  of  the  wash-house,  has  proved  all  but  a  complete  failure. 
Much  credit  is  due  to  the  gentlemen  who  have  given  their  time  to  the 
establishment  and  working  of  this  institution,  and  we  regret  much  to  be 
obliged  to  censure  the  proceedings  of  a  committee  composed  of  gentlemen  who 
sacrifice  their  business  or  leisure  hours  to  the  management  of  a  humane 
institution  and  the  furtherance  of  a  charitable  work.  But  when  good 
things  are  to  be  done,  they  must  be  done  well,  energetically,  and  effec- 
tively, or  they  had  better  be  let  alone  altogether.    Now  from  what  we 
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have  seen  and  learned,  we  are  compelled  to  say  that  there  are  several 
radical  faults  in  tho  management  of  the  bath  and  wash-house  department 
of  this  institution,  and  that  it  is  by  no  means  worked  with  proper  energy. 
There  are  likewise  serious  defects  in  some  of  the  most  important  parts  of 
the  apparatus.  The  affairs  of  the  association  at  large,  including  the  baths 
and  wash  houses,  arc  managed  by  a  body  of  officers  and  a  committee, 
comprising  patron,  president,  16  vice-presidents,  and  56  committee-men, 
the  whole  embracing  many  of  the  chief  dignitaries  of  the  land.  Such  a 
committee,  it  is  easy  to  sec,  is  badly  calculated  for  any  kind  of  work.  Yet 
such  is  the  constitution  of  almost  all  committees  of  societies  in  this  city ; 
and  it  is  against  this  system,  not  against  any  individual  society,  that  our 
strictures  are  directed.  We  deeply  regret  that  they  should  be  called  forth 
in  the  case  of  so  good  and  humane  an  institution  as  the  Mendicity  Asso- 
ciation. The  great  mojority  of  our  so-called  managing  committee  consists  of 
gentlemen  of  important  social  position,  or  high  mercantile  standing,  and  who, 
beyond  the  support,  whatever  it  be,  that  may  be  derived  from  the  influence 
of  their  names,  cannot  possibly  be  expected  to  engage  actively  in  the 
working  details  of  the  institutions.  They  wish  well  to  this  and  other  good 
projects;  they  will  give  it  their  countenance  and  support  in  such  ways  as 
they  can;  and  for  a  year  or  two  will  take  the  chairs  and  vice- chairs,  and 
swell  tho  fashionable  throng  of  annual  meetings;  and  with,  for  the 
moment,  thoroughly  hearty  and  sincere  well-wishings,  will  join  in  mutual 
congratulations  and  couglorifications  on  '»  the  highly  satisfactory  progress 
made  within  the  last  year,"  and  will  return  each  other  thank?,  and  will 
laud  and  return  thanks  to  honorary  secretaries ;  while  acknowledgments  of 
"  most  disinterested  support,"  and  "  very  dignified  conduct,"  will  super- 
abound.  Meantime  some  cut  and  dry  report,  embodying  for  the  hundredth 
time  the  same  universal  annual  laudatiou  and  self-congratulation,  will  pass 
with  acclamation,  to  be  followed  by  the  usual  high-flowing  newspaper  account 
of  the  whole  proceedings,  which  appears  next  morning,  often  coloured  and 
exaggerated  to  the  most  gross  and  unwarrantable  extent.  And  yet  tho 
business,  the  real  practical  matter,  of  which  this  glare,  and  glitter,  and 
flash,  and  utter  sham,  make  up  the  magnified  image,  may  be  sadly  neg- 
lected, may  be,  iu  fact,  in  the  worst  possible  condition ;  so  far  from  pro- 
gressing it  may  be  retrograding,  and  this,  be  it  understood,  with  the  most 
perfect  good  faith  on  the  part  of  all  concerned.  It  is  the  system  which  we 
have  grown  np  in,  and  breathed  and  lived  in:  an  atmosphere  of  self- 
congratulation  and  of  mutual,  and  what  is  more,  of  entire  self-deception. 
And  till  we  put  an  end  to  this,  nothing  will  really  and  solidly  succeed 
with  us.  We  have  in  our  eye  at  this  instant  more  than  one  striking  example 
of  the  truth  of  what  we  here  state,  and  of  the  well  proven  and  utter  delu- 
sion of  congratulating  aud  self-lauding  reports.  Indeed,  wc  have  known 
societies  to  be  startled  in  the  midst  of  their  congratulations  with  the  dis- 
covery of  their  bankruptcy;  so  that  we  have  really  at  last  come  to  regard 
the  congratulatory  stage  of  a  society  as  one  of  almost  fatal  portent,  and  to 
look  upon  conglorification  as  only  the  next  step  to  final  dissolution.  If 
these  observations  give  oflfencc  we  cannot  help  it;  wo  arc  convinced  of  the 
existence  aud  extent  of  the  evils  to  which  thoy  apply,  and  we  express  our 
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opinions  purely  in  the  hope  that  they  may  enconrage  others  to  examine 
and  speak  for  themselves.  Be  that  as  it  may,  however,  the  proprietors  of 
this  Journal  are  determined  to  expose  and  denounco  everything  that  is 
sham  and  unreal,  and  to  set  np  in  its  stead,  when,  and  where,  and  how 
they  best  can,  only  what  is  most  trnc,  most  real,  and  what  will  bear  the 
closest  scrutiny  of  friends  or  foes.  It  is  therefore  with  these  principles  we 
are  actuated  in  speaking  with  censure  of  the  proceedings  of  the  Committee 
of  the  Mendicity  Association  in  reference  to  the  bath  and  wash-houso 
movement,  and  the  many  inconsiderate  statements  in  their  Report*  re- 
lating thereto.  We  have  seen  that  the  institution  comprises  but  25  baths, 
of  which  only  12  arc  of  the  second  class,  10  for  males  and  2  for  females, 
besides  2  for  the  poor  of  the  institution ;  thero  is  no  plunge  bath.  That 
the  people  would  gladly  avail  themselves  of  the  baths  may  be  gathered 
from  the  figures  of  the  Report:  28,056  baths  were  given  from  21st  May 
to  31st  December.  Taking  40,000  for  the  year,  which  would  be  a  high 
average,  this  would  give  about  1  bath  per  annum  to  every  6  of  the  popu- 
lation of  Dublin ;  it  is  needless  to  point  out  how  miserably  inadequate  this 
number  is  to  the  wants  of  the  city;  yet  we  find  such  passages  as  the  fol- 
lowing in  the  Report : — 41  Your  committee  report  that  the  additional  baths 
referred  to  last  year  were  completed  in  the  summer,  and  there  is  now  an 
establishment  of  baths  and  wash-houses  more  than  adequate  to  the  de- 
mands of  the  inhabitants  of  Dublin."  This  is  the  height  of  congratulatory 
imbecility.  At  page  8  it  is  stated  that  the  income  of  the  baths  and  wash- 
houses  for  the  year  has  been  calculated  to  amount  to  £405  ISs.  3^d.f  and 
tho  expense  to  £360  13*.  8c/.,  leaving  a  balance  of  £45  4*.  l\d.  to  the 
payment  of  interest  on  capital  expended  (£1,860);  and  yet,  at  page  10, 
we  are  informed,  that  "  the  results  of  tho  past  year  show  that  at  present 
the  baths  and  wash-houses  are  not  self- supporting,  and  that  there  is  no 
immediate  necessity  for  any  other  public  establishment  of  a  similar  descrip- 
tion in  the  city."  We  wonder  what  the  reporters  would  cousider  to  con- 
stitute an  **  immediate  necessity"  for  baths.  We  would  recommend  them 
to  walk  through  the  Liberties,  and  the  North  Lots,  and  the  dens  that  lie 
between  the  College  Park  and  the  river  and  the  sea,  to  inprove  their  judg- 
ment on  these  matters.  The  next  passage  we  shall  cite  implies  such  a 
mistaken  view  of  the  nature  and  objects  of  the  establishment,  that  we  are 
sure  it  needs  only  to  be  pointed  out,  to  be  indignantly  repudiated  by  every 
member  of  the  committee.  "  Your  committee,  howewcr,  hope,  that  from 
the  increased  charge  of  tho  second  class  warm  baths,  there  will,  hereafter, 
be  a  reasonable  return  on  tho  capital  vested  in  this  establishment." 

The  wash-house  department,  with  its  40  well  erected  and  commodious 
stalls,  is  that  which  is  iu  the  most  unsatisfactory  condition.  It  is,  at  pre- 
sent, all  but  deserted;  the  number  of  persons  who  availed  themselves  of 
it  during  the  past  year,  were  only  508;  while  the  stalls,  if  used  but 
once  a  day  each,  would  accommodate  over  1 2,000  persons.  We  believe 
the  great  and  radical  defect  here,  is  the  utterly  inefficient  system  of  drying, 
which  it  uow  requires  hours  to  accomplish,  each  person  being  obliged  to 

#  Thirty-sixth  Annual  Report  of  the  Dublin  Mendicity  Association  for  1*53. 
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pay  one  penny  per  hour  while  she  is  in  the  institution.  The  importance  of 
rapidity  of  drying,  as  essential  to  the  success  of  these  institutions,  was  re- 
cognised from  the  very  commencement.  The  French  Commissioners 
thought  the  delay,  which  was  not  obviated  at  the  time  they  reported, 
would  be  fatal.  We  have  seen  what  time,  labour,  and  talent,  was  expended 
by  the  London  Committee  to  effect  this  object;  and  yet,  here  in  Dublin, 
when  a  small  outlay  would  procure  proper  and  efficient  apparatus,  and  when 
advice  on  the  subject  is  to  be  had  gratis  from  Mr.  Baly,  we  allow  such  a 
valuable  means  of  improving  the  condition  of  the  industrious  classes  amongst 
us,  to  be  all  but  dead  in  oar  hands.  This  is  truly  shameful  apathy. 
Looking  to  the  possibility  of  working  this  institution,  in  relation  to  its 
bath  and  wash-house  department,  on  a  larger  and  more  energetic  system, 
we  would  recommend  that  the  example  of  the  London  Committee  should 
be  followed,  and  that  a  number  of  those  most  interested  in  the  project, 
and  possessed  of  practical  business  habits,  should  be  declared  "  The  Work- 
ing Committee,  for  the  management  of  the  Public  Baths  and  Wash- 
houses;"  they  may  continue  to  be  under  the  authority  of,  and  responsible 
to  the  general  committee,  but  that  they  should  themselves  have  full 
executive  powers.  We  believe  that  from  six  to  ten  such  persons  could 
be  readily  found,  who  would  devote  sufficient  time  and  attention  to  the 
institution,  to  insure  its  practical  success,  and  its  extension  amongst  the 
poor.  In  London  "  The  Committee  for  General  Purposes"  numbers  but 
17,  though  we  doubt  not  that  even  titles  could  have  been  got  by  the  hun- 
dred, for  such  a  purpose.  In  advocating  small  committees,  we  are  urgiug 
a  principle  which  we  would  wish  to  see  carried  out  in  this  city,  in  more 
instances  than  that  now  before  us.  Numbers  dilute  responsibility  to  an 
infinitesimal  feeling.  It  is  an  old  saying,  "  what  is  every  body's  business, 
is  no  body's,"  but  it  is  only  strictly  true.  To  advance  any  project  to  suc- 
cess, requires  only  the  co-operation  of  some  few  men,  they  may  be  from 
five  to  ten,  certainly  not  more,  of  active  and  practical  miuds,  thoroughly 
imbued  with  the  value  and  importance  of  what  they  wish  to  accomplish, 
with  a  feeling  of  its  necessity,  and  a  belief  in  its  possibility.  WitJi  faith, 
and  hope,  and  work,  there  is  nothing  that  cannot  be  accomplished,  and  that 
soon  and  well.  We  wish  well  to  the  Committee  of  the  Baths  and  Wash- 
bouses  of  Dublin ;  few  believe  more  strongly  in  the  great  importance  of 
this  movement,  and  we  trust  our  remarks  will  be  taken,  as  they  are  meant, 
in  good  faith,  honestly,  though  hardly  expressed,  and  in  all  good  part, 
though  in  the  guise  of  censure. 
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Art.  IL — The  Universal  Exhibition  of  the  Products  of  Industry  and 

of  Works  of  Art  in  Paris  in  1855. 

[We  beg  to  call  the  attention  of  onr  Irish  readers  to  Article  34,  in 
which  it  is  stated  that  the  products  exhibited  by  a  city  or  a  department 
may  be  exhibited  separately,  when  it  does  not  interfere  with  the  general 
arrangement  of  the  Exhibition.  In  virtue  of  this  Article,  all  contribu- 
tions from  Ireland  might  be  easily  grouped  together.  Will  some  of  the 
Local  Committees  who  have  undertaken  the  management  of  the  Exhibi- 
tion, see  to  this?] 

GENERAL  REGULATIONS. 
(Continued  from  pago  136.) 

Art  19. — The  consignment  of  each  exhibitor,  whether  sent  with  those  of  other 
exhibitors  or  separately,  must  be  accompanied  by  a  bulletin  of  admission  delivered 
by  the  competent  authority.  This  bulletin,  drawn  up  iu  triplicate,  and  in  the  form 
prescribed  by  Art.  12,  will  likewise  contain  the  number  and  weight  of  the  several 
packages,  as  well  as  the  particulars  and  price  of  every  article  composing  the  consign- 
ment.   Models  of  these  bulletins  will  be  sent  to  all  committees,  French  and  foreign. 

Art.  20. — The  French  objects  intended  for  the  Universal  Exhibition  will  be 
forwarded  from  the  places  appointed  for  the  purpose  by  the  departmental  and 
colonial  committees,  and  taken  back  from  Paris  to  the  same  places,  at  the  ex- 
pense of  the  State.  Foreign  articles,  having  the  same  destination,  will  likewise  be 
conveyed  to  Paris  at  the  cost  of  the  State,  but  only  from  the  French  frontier,  and 
will  be  sent  back  under  the  same  conditions. 

Art.  21.— They  must  bo  addressed  to  the  commissioner  of  arrangement  at  the 
Exhibition  Palace. 

Art.  22. — The  address  of  each  package  destined  for  the  Exhibition,  ought  to 
bear,  in  clear  and  legible  characters,  the  indication : 
Of  the  place  from  which  it  comes, 
Of  the  name  of  the  exhibitor, 
And  of  the  nature  of  the  contents. 

MODEL  Or  ADDRESS. 


A  Monsieur  le  Commissaire  du  clissement  de  lEx- 
position  univcraelle. 

Au  Palais  de  t Exposition. — Paris. 


Envoi  de  (here  come  the  name  and  christian  names  of  the 
person  sending,  or  the  name  of  the  firm),  demeurant  a  (resi- 
dence, or  seat  of  the  establishment),  exposant  de  (nature  of 
the  object  exhibited). 


Art  23. — Packages  containing  articles  sent  by  several  exhibitors,  must  have 
the  names  of  all  those  exhibitors  inscribed  on  the  address,  and  be  accompanied  by 
a  separate  bulletin  of  admission  for  each  of  them. 

Art  24. — Exhibitors  are  requested  not  to  send  separately  packages  of  less 
dimensions  than  half  a  cubic  metre,*  but  to  place  in  the  same  packing-case  with 
other  packages  of  the  same  class,  such  as  come  within  these  dimensions. 

Art  25. — The  admission  of  all  articles  to  the  Exhibition  will  be  gratuitous. 

Art.  26. — Exhibitors  will  not  be  subjected  to  payments  of  any  kind,  cither  for 
entrance,  or  space,  or  on  any  other  pretext  whatever,  daring  the  whole  time  of  the 
Exhibition. 


*  A  cubic  metre  is  equal  to  35-3  cubic  feet ;  and  a  half,  to  17-6  cubic  feet. 
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Art  27. — The  Imperial  Commission  will  provide  for  the  moving,  placing,  and 
arranging  of  articles  in  the  interior  of  the  Exhibition-Palace :  also  for  the  works 
necessary  to  set  the  machinery  in  motion. 

Art.  28. — Tables,  counters,  flooring,  enclosures,  barriers,  and  partitions  between 
the  various  sections  of  products,  will  be  furnished  gratuitously. 

Art.  29.— All  particular  arrangements,  such  as  stands,  shelves,  supports,  sus- 
penders, glass-cases,  hangings,  awnings,  paintings,  and  ornaments,  will  be  at  the 
charge  of  the  exhibitor. 

Art.  30. — These  dispositions,  arrangements,  and  ornamentations,  can  only  bo 
executed  in  conformity  with  the  general  plan,  and  under  the  superintendence  of 
inspectors,  who  will  determine  the  height  and  form  of  the  front  of  the  stalls,  and 
likewise  the  colour  of  the  painting,  hangings,  and  draperies. 

Art.  31. — Workmen,  designated  or  approved  of  by  the  Imperial  Commission, 
will  hold  themselves  at  the  disposition  of  the  exhibitors,  and  their  bills  will  be 
examined  by  agents  specially  appointed  for  the  purpose,  should  the  exhibitors 
desire  it  Nevertheless,  exhibitors  will  be  at  liberty  to  employ  such  workmen  as 
they  may  think  fit,  having  previously  obtained  the  authorization  of  the  Com- 
mission. 

Art  32. — Manufacturers  wishing  to  exhibit  machinery  or  other  objects  of  ex- 
traordinary weight  or  size,  and  which  will  require  foundations  or  special  construe* 
tions,  must  make  a  declaration  to  that  effect  on  their  demand  for  space. 

Art  33. — Likewise,  persons  intending  to  exhibit  machinery  which  is  to  bo 
moved  by  steam,  or  fountains  throwing  up  water,  or  hydraulic  engines,  ought  to 
make  a  declaration  of  their  intcution  at  an  early  period,  and  state  the  quantity 
and  degree  of  pressure  of  steam  and  water  which  they  may  require. 

Art  34. — The  various  products  will  be  arranged  together  by  nations,  in  the 
order  of  the  classification  indicated  in  Art.  16.  Nevertheless,  the  different  pro- 
ducts exhibited  by  an  individual,  corporate  body,  city,  department  or  colony,  may, 
if  necessary,  and  with  the  authorization  of  the  Executive  Commit teee, "be  ex- 
hibited in  separate  groups  when  that  disposition  docs  not  materially  interfere  with 
the  regular  arrangements. 

Art.  35. — The  Imperial  Commission  will  take  every  measure  to  preserve  from 
damage  the  articles  exhibited  Nevertheless,  if,  notwithstanding  these  precau- 
tions, some  accident  should  chance  to  occur,  the  Commission  will  not  hold  itself 
responsible  for  any  damage  which  might  result  These  risks  exhibitors  must  take 
on  themselves,  as  likewise  the  expense  of  insurance,  should  they  consider  that 
precaution  necessary. 

Art  36.— The  Imperial  Commission  will  likewise  take  care  that  the  goods  shall 
be  watched  over  by  un  active  and  numerous  Etaff ;  the  Commission,  will  not  how- 
ever, be  responsible  for  any  thefts  or  frauds  which  may  take  place- 
Art  37. — Each  exhibitor  will  have  the  facultv  of  having  his  goods  watched 
over  at  the  Exhibition  by  an  agent  chosen  by  himself.  Notice  must  be  given, 
before  the  Exhibition  opens,  of  the  name  and  position  of  this  agent  A  personal 
card  of  admission  will  be  given  him,  which,  as  long  as  the  Exhibition  remains 
open,  he  is  neither  to  transfer  or  lend,  under  pain  of  forfeiture. 

Art  38. — The  agents  of  exhibitors  must  confine  themselves  to  answering  such 
questions  as  may  be  addressed  to  them,  and  to  delivering  cards  of  address,  pros- 
pectuses, or  lists  of  prices,  when  asked  for.  They  will  be  interdicted,  under  paiu 
of  expulsion,  from  soliciting  the  attention  of  visitors,  or  inducing  them  to  pur- 
chase the  articles  exhibited. 

Art  39. — The  current  trade  price  of  any  article,  at  the  period  of  the  Exhibition, 
may  be  prominently  affixed  to  it  Any  exhibitor,  who  may  wish  to  avail  himself 
of  this  permission,  must  announce  his  intention  beforehand  to  the  local  committee 
of  his  division,  who  will  sanction  the  prices,  on  having  ascertained  their  correct- 
ness. The  price  thus  affixed  must  in  case  of  a  sale  taking  place,  be  strictly  ad- 
hored  to  by  the  exhibitor,  as  regards  the  buyer.  In  case  the  declaration  should 
be  proved  to  be  false,  the  Imperial  Commission  may  order  the  goods  to  be  removed 
from  the  building,  and  the  exhibitor  excluded  from  exhibiting  any  longer 

Art.  40. — Articles  sold  cannot  be  removed  uutil  the  close  of  the  Exhibition. 
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FOREIGN  GOODS. — CUSTOMS. 

Art.  41. — With  respect  to  foreign  Goods  admitted  to  the  Exhibition,  the  Ex- 
hibition-Palace  will  be  constituted  a  bonded  warehouse. 

Art.  42. —These  goods,  accompanied  by  the  bulletins  mentioned  in  Art.  19,  will 
enter  France  by  the  ports  and  frontier-towns  here  mentioned,  viz. : — Lisle,  Valen- 
ciennes, Forbach,  Wissemburg,  Strasburg,  Saint-Louis,  Lcs-Verri^res-dc-Joux, 
Pont-dc-BeanvoLiin,  Chapareillan,  Saint-Laurcnt-du-Vur,  Marseilles,  Cette,  Port- 
Veudres,  Perpignan,  Bayonne,  Bordeaux,  Nantes,  Havre,  Boulogne,  Calais,  and 
Dunkirk. 

Art.  43. — Packages  may  be  directed  to  agents  designated  by  the  Imperial  Com- 
mission in  each  of  these  ports  or  towns.  These  agents,  for  a  certain  amount  of 
remuneration  fixed  beforehand,  will  undertake  the  requisite  custom-house  formal- 
ities, and  forward  the  articles  to  the  Exhibition-Palace. 

Art.  44. — Foreign  goods,  thus  imported  into  France,  will  be  received  at  the 
Exhibition-Palace,  where  they  will  be  taken  charge  of  by  the  custom-house 
officers. 

Art.  45. — The  removal  of  the  lead-stamps,  and  the  opening  of  the  packages, 
can  only  take  place  in  the  interior  of  the  Palace,  in  presence  of  the  exhibitors  or 
of  their  agents,  and  by  the  custom-house  officers. 

Art  4G. — One  copy  of  the  bulletin  sent  with  each  package,  to  be  considered  as 
certificate  of  origin,  will  be  retaiucd  by  the  customs-department ;  another  copy 
will  be  left  with  the  commissioner  of  arrangement  at  the  Exhibition ;  and  the 
third  will  In;  deposited  at  the  office  of  the  Secretary  of  the  Imjwrial  Commission. 

Art.  47. — Foreign  exhibitors  or  their  agents,  will  have  to  declare,  after  the  close 
of  the  Exhibition,  whether  their  goods  are  intended  for  re-exportation,  or  for  in- 
terior consumption.  In  the  latter  ease,  they  will  be  at  lil>crty  to  dispose  of  them 
immediately,  after  paying  the  duty,  in  the  fixing  of  which  the  Customs'  authorities 
will  take  into  account  the  depreciation  the  goods  may  have  undergone  in  con- 
sequence of  their  stay  in  the  Exhibition. 

Art.  48. — Goods,  at  all  other  times  prohibited,  will,  by  special  exception,  be 
admitted  to  interior  consumption,  on  paying  a  dutv  of  20  per  cent,  on  their  actual 
value.  That  amount  of  duty  will  be  "the  maximum  levied  ou  any  article  ex- 
hibited. 

INTERIOR  ORGANISATION  AND  POLICE  ARRANGEMENTS. 

Art.  49.— The  interior  organisation  and  police  of  the  Exhibition,  arc  placed 
under  the  direction  of  an  Executive  Committeee,  composed  of  different  heads  of 
department,  who  will  decide  on  all  questions  coming  under  their  jurisdiction. 

Art.  50. — A  set  of  regulations,  published  before  the  time  fixed  for  the  recep- 
tion of  goods,  and  posted  up  within  the  building,  will  decide  all  points  relative  to 
the  order  of  the  interior  service,  and  will  designate  the  persons  charged  to  assist 
the  exhibitors,  and  to  watch  over  the  order  and  security  of  the  Exhibition. 

Art  51. — The  agents  and  officers  attached  to  the  foreign  divisions,  must  speak 
one  or  more  of  the  languages  of  those  nations  with  which  they  are  to  be  in  com- 
munication. Interpreters,  officially  designated  by  the  Imperial  Commission, 
will,  besides,  be  placed  in  various  parts  of  the  foreign  division. 

Art.  52. — Foreign  Governments  arc  requested  to  accredit  to  the  Imperial  Com- 
mission, special  commissioners,  whose  duty  i^  will  be  to  represent  their  countrv- 
men  at  the  Exhibition,  during  the  reception,  classification,  and  placing  of  tne 
goods,  and  in  all  circumstances  where  their  interests  are  concerned. 

PROTECTION  OF  INDUSTRIAL  DESIGNS  AND  INVENTIONS. 

Art  53.— Every  exhibitor  who  is  the  inventor  or  legal  proprietor  of  any  pro- 
cess, machine,  or  design,  admitted  to  the  Exhibition,  and  not  jet  registered  or 
patented,  may  obtain  from  the  Imperial  Commission  a  certificate  descriptive  of 
the  article  exhibited,  provided  he  make  an  application  to  that  effect,  before  the 
opening  of  the  exhibition,  or  during  the  first  month  after  the  opening. 

Art.  54. — That  certificate  will  secure  to  the  person  who  receives  it  the  pro- 
perty of  the  article  therein  described,  as  well  as  the  exclusive  privilege  of  employ- 
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ing  it  to  the  best  advantage,  for  the  period  of  one  rear,  from  the  1st  of  May, 
185.5,  without  prejudice  to  any  patent  which  the  exhibitor  may  take  out,  in  the 
uiunl  manner,  before  tbe  expiration  of  that  period. 

Art.  55. — Every  application  for  an  inventor's  certificate  should  be  accompanied 
by  nn  accurate  description  of  the  object  or  objects  for  which  protection  is  sought, 
and,  should  it  lie  necessary,  by  a  plan  or  drawing  of  the  said  objects. 

Art.  5ti. — These  applications,  as  well  as  the  decisions  arrived  at  with  regard  to 
them,  will  l>c  inscribed  in  a  register  kept  for  the  purpose,  and  which  will  be  ulti- 
mately deposited  at  the  office  of  the  Minister  of  Agriculture,  Commerce,  and 
Public  Works,  (department  of  industry,)  to  serve  as  a  proof,  during  the  period 
above  indicated,  of  the  validity  of  the  certificates. 

Art  57.— These  certificates  will  be  delivered  without  any  charge. 

JURIES  AMD  BEWARD8.  • 

Art  58. — The  examination  of  the  articles  exhibited,  and  the  decisions  with 
respect  to  the  rewards  to  be  given,  will  be  confided  to  a  great  international  mixed 
jury.  This  jury  will  be  composed  of  members  and  deputies,  who  will  be  divided 
into  thirty  special  juries,  corresponding  to  the  thirty  classes  mentioned  in  Art.  10. 

Art.  59. — In  the  division  of  Products  of  Industry  the  number  of  members,  for 
each  special  jury,  is  fixed  aa  follows : 

For  each  of  the  classes, 

Juror*.  Deputies. 

3,  10,  20,  and  23,    14  4 

2,  6,  16,  18,  and  24,    12  3 

7,  8,  12,  13,  14,  17,  19,  21,  25,  and  26,    10  2 

1,  4,  5,  9,  II,  15,  22,  and  27,    8  2 

In  the  division  of  Works  of  Art, 

Class  28  will  have,    20 

29  14 

30  ||            •••       •••       •••       •••       »•»  8 

Art  60.— The  number  of  jurors  to  be  appointed,  will  be  for  France  as  well  aa 

for  each  foreign  country,  in  proportion  to  the  number  of  exhibitors  furnished  by 
each. 

Art.  61.— The  official  committee  of  each  country  will  designate  persons  to  form 
tho  number  of  jurors  which  that  country  is  entitled  to  nominate.  The  French 
jurors  for  the  first  27  classes  will  be  nominated  by  the  section  of  Agriculture  and 
Industry  of  the  Imperial  Commission,  and  for  the  last  3  classes  by  the  section  of 
the  Fine -Arts. 

Art  62.— In  case  the  Committee  of  any  country  exhibiting  should  not  appoint 
jurors  to  represent  it  the  omission  will  be  met  by  means  of  the  general  meeting 
of  the  jurors  present 

Art  63.— The  Imperial  Commission  will  make  the  division  of  the  members  of 
the  international  jury  amongst  the  various  classes.  It  will  also  fix  the  general 
rules  which  will  serve  ns  the  basis  for  the  operations  of  the  special  juries. 

Art.  64. — Each  special  jury  will  have  a  president  named  by  the  Imperial  Com- 
mission; likewise,  a  vice-president  and  a  reporter,  both  of  whom  will  be  nomi- 
nated by  an  absolute  majority  of  the  votes  of  the  jury. 

Art.  65. — In  case  none  of  the  members  should  obtain  the  absolute  majority,  the 
two  candidates  who  have  received  the  greatest  number  of  votes  will  decide  the 
point  by  lot. 

Art.  66. — Tho  president  of  each  jury,  and  in  his  absence  the  vice-president, 
will,  in  case  of  equality  of  numbers,  have  the  casting-vote 

Art  67.— Special  juries  will,  besides,  bo  distributed  into  groups  representing 
the  branches  of  industry,  connected  together  by  certain  points  of  analogy  or 
similitude.  Theso  groups  arc  eight  in  number,  in  conformity  with  the  statement 
made  in  Art  16.  The  members  of  each  group  will  elect  then-  own  president  and 
vice-president. 

Art  68. — The  decisions  of  any  special  jnry  can  only  be  definitive  when  sanc- 
tioned by  the  group  to  which  it  belongs. 
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Art  69. — Rewards  of  the  highest  degree  will  not  be  granted  until  after  they 
have  been  revised  by  a  conncil,  composed  of  the  presidents  and  vice-presidents  of 
the  special  juries.    The  jury  for  the  Fine- Arts  is  excepted  from  this  regulation. 

Art.  70. — Each  special  jury  will  be  at  liberty  to  call  to  its  assistance,  as  asso- 
ciate* or  experts,  one  or  more  persons,  technically  acquainted  with  any  of  the 
articles  submitted  to  it  for  examination.  These  persons  may  be  selected  either 
from  the  members  and  deputies  of  the  other  classes,  or  from  amongst  persons  who 
do  not  belong  to  the  jury,  but  possess  the  required  information.  The  members, 
thus  called  in,  will  only  take  part  iu  the  labours  of  the  jury  as  regards  the  par- 
ticular object  for  which  their  services  were  required :  they  will  only  be  entitled  to 
take  part  in  the  discussion,  and  not  to  vote. 

Art.  71. — Such  exhibitors  as  mav  accept  the  functions  of  jurors  or  deputies, 
will  be  by  that  fact  rendered  ineligible  to  receive  any  reward.  The  jury  for  the 
Fine- Arts  is  excepted  from  this  regulation. 

Art.  72. — Such  exhibitors  also  as  have  been  called  in  to  aid  juries,  as  associates 
or  experts,  will  be  held  ineligible  to  receive  a  reward,  but  only  for  the  particular 
class  in  which  they  have  acted. 

Art  73. — Each  jury  may,  according  to  circumstances,  subdivide  itself  into  com- 
mittees ;  but  it  cannot  conic  to  any  final  decision  without  the  sanction  of  the  ma- 
jority of  the  entire  jury. 

Art.  74. — Special  commissioners,  assisted  by  the  inspectors  of  the  Exhibition, 
will  bo  charged  to  prepare  the  works  for  the  jury;  to  see  that  the  goods  of  no 
exhibitor  escape  their  examination ;  to  receive  the  observations  and  complaints  of 
the  exhibitors  ;  to  have  all  omissions,  errors,  or  confusions  repaired ;  to  take  care 
that  the  established  rules  are  observed ;  aud  to  explain  these  rules  to  the  juries, 
when  necessary. 

Art.  75. — These  commissioners  will  not  interfere  with  the  deliberations  of  the 
jury,  further  than  to  bring  before  them  facts,  remind  them  of  rules,  and  present 
the  complaints  of  exhibitors. 

Art  76. — The  nature  of  the  rewards  to  be  distributed,  and  the  general  prin- 
ciples to  be  adopted  as  the  basis  of  such  rewards,  will  be  at  a  later  period  deter- 
mined by  a  decree  based  on  the  recommendations  of  the  Imperial  Commission. 

Art  77. — However,  independently  of  the  honorary  distinctions  which  may  be 
granted,  the  Council  of  presidents  and  vice-presidents,  will  have  the  power  of  re- 
commending to  the  Emperor,  such  exhibitors  as  they  may  think  deserving  o 
special  marks  of  public  gratitude,  on  account  of  extraordinary  services  rendered 
to  civilization,  humanity,  sciences,  and  the  arts ;  or  of  encouragements  of  a  dif- 
ferent kind,  for  considerable  sacrifices  incurred  with  a  view  to  general  utility,  due 
attention  being  always  paid  to  the  position  of  the  inventors  or  producers. 

SPECIAL  ARRANGEMENTS  FOR  THE  FINE -ARTS. 

Art  78.— A  French  jury,  instituted  at  Paris,  will  decide  on  the  admission  of 
the  works  of  French  artists. 

Art  79.— The  members  of  the  French  jury  of  admission  will  be  nominated  by 
the  section  of  the  Fine-Arts  of  the  Imperial  Commission. 

Art.  8U. — The  jury  of  admission  for  the  Fine- Arts  will  be  divided  into  three 
sections.  The  first  will  comprise  painting,  engraving,  and  lithographic  works. 
The  second,  sculpture  and  die-sinking.  The  third,  architecture.  Each  of  these 
sections  will  decide  with  respect  to  works  belonging  to  its  special  department 

Art.  81.— The  Exhibition  is  open  to  the  works  of  all  French  and  foreign  artists 
alive  on  the  22nd  of  June,  1853,  the  date  of  the  decree  which  constitutes  the  Ex- 
hibition of  the  Fine-Arts. 

Art  82. — Artists  can  present  to  the  Universal  Exhibition,  works  which  have 
been  previously  exhibited ;  but  there  cannot  be  admitted — 1,  copies  (excepting 
such  as  may  reproduce  a  work  in  a  different  manner,  on  enamel,  by  drawing,  etc.); 
2,  pictures  and  other  objects  without  frames ;  3,  sculptures  in  unbaked  clay. 

Art  83. — The  following  articles  of  the  present  regulations  are  applicable  to  the 
division  of  the  Fine- Arts :— Arts  1  to  13 ;  15  to  30 ;  35,  36,  40  to  47 ;  49  to  52  ; 
and  58  to  77. 
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FUNCTIONS  OF  LOCAL  COMMITTEES. — INSTRUCTIONS. 

The  local  committees  arc  the  official  aud  necessary  medium  of  communication 
between  the  Imperial  Commission  and  all  the  persons  who  intend  taking  part  in 
the  Universal  Exhibition  of  1855. 

They  will  be  in  direct  communication  with  the  Imperial  Commission,  and  will  cor- 
respond with  it,  through  their  presidents  and  secretaries,  for  all  the  information 
which  they  may  stand  in  need  of  in  the  interest  of  their  mission. 

The  Imperial  Commission  will  transmit  to  them,  according  as  circumstances  may 
require,  the  documents,  instructions,  and  suggestions  calculated  to  enlighten  them 
on  all  the  questions  relative  to  the  Exhibition. 

The  Imperial  Commission,  in  thus  enabling  the  local  committees  to  supply  its 
place  and  to  act  direetly  under  their  own  inspirations,  considers  itself  obliged  to 
decline  all  intercourse  and  all  direct  correspondence  with  the  persons  or  industrial 
firms  which  intend  taking  part  in  the  exhibition ;  it  cannot  and  will  not  correspond 
but  with  the  committees. 

The  mission  of  the  local  committees  is: 

1st,  To  execute  and  cause  to  be  executed,  as  far  as  they  are  concerned,  the  pro- 
visions of  the  general  regulations. 

2ndly,  To  disseminate  within  the  circle  of  their  locality  all  the  information  and 
suggestions  likely  to  strongly  direct  the  attention  of  the  parties  interested  to  the 
object  of  the  Exhibition. 

Srdly,  To  open  a  register,  in  which  all  persons  who  desire  to  take  part  in  the 
Exhibition  will  be  bound  to  get  their  names  inscrilied,  on  applying  for  it  cither 
verbally  or  in  writing.  In  this  register  will  be  specified  the  nature  of  the  objects 
which  each  person  inscribed  proposes  to  send,  and  the  space  which  is  required  for 
their  being  arranged  in  place.* 

4thly,  To  give,  within  the  shortest  possible  period,  to  the  Imperial  Commission 
an  idea  of  the  probable  number  of  exhibitors  from  their  localities,  and  of  the 
space  which  their  articles  may  occupy. 

5thly,  To  encourage,  by  every  means  in  their  power,  the  fabrication  of  objects 
calculated  to  throw  lustre  on  our  manufactures. 

(ithly,  To  visit,  for  that  purpose,  all  the  manufactories  and  places  of  production 
in  their  neighbourhood,  and  to  enter  into  direct  communication  with  the  proprie- 
tors. 

7thly,  To  fulfil,  when  the  proper  time  arrives,  the  functions  of  a  jury,  and  to  de- 
cide on  the  rejection  and  admission  of  the  articles  proposed. t 

8thlv,  To  forward  to  the  Imperial  Commission,  after  their  examination,  a  list  of 
the  exhibitors  admitted4? 

9thly,  To  have  the  objects  which  they  will  have  decided  to  admit,  and  which  will 
be  sent  to  the  Exhibition,  accompanied  by  the  necessary  papers  and  documents. 

JOthly,  To  point  out,  in  a  written  report,  the  services  rendered  to  agriculture 
and  manufactures  by  the  proprietors  of  works  aud  factories,  foremen,  workmen,  or 
labourers,  residing  in  their  neighbourhood. 

1  lthly,  To  stimulate  around  them  the  desire  to  visit  the  Exhibition,  and  to 
facilitate  the  means  of  doing  so  as  much  as  lies  in  their  power. 

I2thly,  To  make  known  to  the  Imperial  Commission  the  measures  which  may 
appear  to  them  calculated  to  procure  for  the  greatest  possible  number  of  workmen 
from  their  neighbourhood  the  means  of  visiting  the  Exhibition. 


•  The  manufacturers  ought  to  limit  the  number  of  articles  which  they  intend 
exhibiting  k)  the  proportion  strictly  necessary  to  allow  their  establishments  to  be 
sufficiently  appreciated.  Art.  18  of  the  general  regulations  specifies  the  objects 
which  are  not  admissible  to  the  Universal  Exhibition. 

t  The  Imperial  Commission,  being  unwilling  to  use,  except  in  cases  of  absolute 
necessity,  the  right  which  it  has  reserved  to  itself  of  admitting  or  rejecting,  without 
appeal,  the  articles  presented,  rccommeuds  the  committees  from  the  very  outset  to 
encourage  only  the  production  of  such  articles  as  may  contribute  to  the  better 
knowledge  of  their  local  manufactures  and  to  their  celebrity 
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Art.  I — Proposal  to  establish  an  additional  Bank  in  Dublin  considered. 

By  "Turcot." 

It  is  currently  reported  in  commercial  circles  that  one  of  the  Northern 
banks  has  it  in  contemplation  to  open  a  branch  in  Dublin,  provided  tho 
general  trade  of  the  country  continues  as  prosperous  throughout  the 
ensuing  year  as  it  has  been  during  the  past.  To  such  an  event  many  of 
our  traders  look  forward  with  considerable  anxiety  and  hope.  Their 
knowledge  that  the  system  of  business  pursued  by  the  Northern  banks 
approximates  closely  to  that  which  has  been  termed  the  "  Scotch  system," 
and  their  conviction,  that  wherever  the  latter  has  been  introduced  pros- 
perity has  almost  invariably  followed,  have  naturally  led  them  to  anticipate 
the  most  beneficial  results  from  the  opening  of  such  an  establishment  here. 
As  it  is  quite  possible,  however,  that  when  once  established,  such  a  bank 
might  practically  confine  its  operations  within  the  limits  which  custom  has 
hitherto  prescribed  amongst  us,  it  would  be  advisable  that  our  merchants 
should  not  be  overhasty  in  giving  to  this  project  the  sanction  of  their 
support,  until  they  have  obtained  some  guarantee  that  their  expectations 
are  likely  to  be  realized. 

It  is  certainly  an  unquestionable  fact  that  the  system  of  banking 
hitherto  exclusively  pursued  in  Dublin  is  defective  in  some  essential 
particulars.  In  the  first  place,  it  is  virtually  a  mere  discount  system, 
and  a  discount  system,  however  perfect  in  itself,  cannot  possibly  suffice  for 
the  wants  of  any  town  which  possesses  manufactures  of  its  own,  and 
which  desires  that  those  manufactures  should  attain  to  their  highest 
possible  development.*  If  Dublin  were  a  mere  emporium  for  tho  reception 
and  distribution  of  English  goods,  and  if  her  citizens  consisted  exclusively  of 
merchants  and  extensive  traders,  the  discount  of  their  bills  would,  undoubt- 
edly, be  the  most  essential  accommodation  which  they  would  require ;  but  as 
this  is  not  the  case,  as  we  have  manufacturers  as  well  as  traders  to  provide 
for,  it  is  evident  that  cash  credits  are  just  as  requisite  as  the  discount  of  bills, 
and  that  their  total  absence  from  the  operations  of  our  various  banks  must 
have  hitherto  exerted  a  most  unfortunate  influence  in  depressing,  if  not 
entirely  extinguishing,  every  species  of  manufacturing  enterprise. 

*  It  may  perhaps  be  as  well  to  remind  the  reader  of  the  following  facts: — 1st, 
That  as  th"e  merchant  and  trader  have  not  generally  any  very  heavy  outlay  in  the 
form  of  wages,  the  credit  in  goods  which  they  receive  from  tne  manufacturers  and 
wholesale  firms  with  which  they  deal  is,  in  ordinary  cases,  sufficient  for  their  wants. 
2nd,  That  owing  to  the  large  expenditure  in  the  purchase  of  machinery  and  the 
*  M 
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Nor  is  this  all.  A  second  and  scarcely  less  important  objection  to 
which  this  system  of  discounts  is  liable  is,  that  it  can  hardly  be  said  to 
provide  an  accommodation  of  any  kind  to  a  very  numerous  portion  of  our 
traders,  viz.,  those  whose  business  is  comparatively  small,  and  whose  sales 
are  either  for  ready  money  or  on  too  limited  a  scale  to  require  a  settlement 
by  bill.  It  is  true  that  the  banks  do  not  actively  discountenance  these 
small  "operative  deposit  accounts,"  but  as  they  will  not  permit  them  to 
be  temporarily  overdrawn  to  meet  any  sudden  requirements,  and  as  they 
are  not  in  the  practice  of  allowing  interest  upon  any  but  permanent 
deposits,  say  of  three  months'  duration,  it  is  clear  that  the  small  trader  has 
no  inducement  whatever  to  lodge  the  proceeds  of  his  sales  from  day  to  day, 
as  his  money,  although  unemployed,  will  be  equally  remunerative,  or  else 
more  readily  available  in  his  own  possession.  In  this  respect  his  position 
is  still  more  unfortunate  than  that  of  the  manufacturer.  The  latter  can 
have  his  bills  discounted,  which  i3  some  accommodation,  although  not  to 
the  extent  which  he  peculiarly  requires,  the  former  has  no  bills  to  discount, 
and  receives,  therefore,  no  accommodation  of  any  kind.  And  hence  he  is 
deprived  of  that  constant  stimulus  to  thrift  and  prudence  which  has 
operated  so  beneficially  upon  the  character  of  the  citizens  in  many  of  the 
Scotch  and  English  towns. 

But  there  is  another  objection  to  which,  even  as  a  discount  system,  our 
Dublin  mode  of  banking  is  liable,  and  the  evil  in  this  case  is  one  that  falls 
equally  on  both  classes  of  our  citizens,  the  merchant  as  well  as  the 
manufacturer.  The  discount  system  may  be  regarded  as  perfect  when 
each  bank  transacts  all  the  legitimate  business  of  each  of  its  customers,  so 
that  they  may  not  be  obliged  to  keep  au  account  at  the  same  time  with 
any  similar  establishment.  Now  there  is  no  single  bank  in  ^Dublin  which 
carries  out  this  principle.  Up  to  the  present  time  they  have  each  been 
satisfied  to  supply  only  a  portion  of  the  requirements  of  their  customers, 
generally  a  very  indefinite  portion,  leaving  the  remainder  to  be  provided 
for  by  any  other  bank  with  which  they  may  choose  to  deal.  Now,  the 
consequences  of  this  system  have  been  extremely  injurious  to  both  parties. 
To  the  banks  themselves  it  has  probably  been  the  most  detrimental,  as  in 
sacrificing  a  large  proportion  of  the  merchant's  business  they  have  neces- 
sarily at  the  same  time  sacrificed  that  insight  into  his  position,  which,  on  a 
judicious  system,  should  always  form  the  basis  of  their  operations.  To  the 
merchant,  however,  it  has  been  scarcely  less  disastrous.  When  he  pre- 
sents a  docket  of  bills  for  discount  he  can  never  feci  certain  as  to  what 
proportion  of  them  will  be  passed  to  his  credit,  and  how  many  will  be 
declined,  and  this  uncertainty  not  only  destroys  his  confidence  in  his 
banker,  but  often  compels  him  at  periods  of  unusual  pressure,  or  when  a 

payment  of  wages  to  which  the  manufacturer  is  subject,  a  credit  in  cash  is  just  as 
requisite  to  his  operations  as  a  credit  in  goods.  3rd,  That  the  onlv  available 
source  to  which  the  manufacturer  can  applv  for  a  credit  in  cash  is  the  hank  by  which 
his  discounts  are  transacted.  And  4th,  'f'hat  in  all  the  manufacturing  districts  of 
England  and  Scotland,  as  well  as  in  Belfast,  it  is  the  general  practice  of  the  banks 
to  make  liberal  advances  upon  applications  of  this  description*  See  Impedi- 
ment $  to  the  Manufacturing  Prosperity  of  Dublin  considered;  by  the  writer. 
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tightness  pervades  the  money  market,  to  mako  his  docket  as  large  as 
possible,  by  drawing  upon  customers  from  whom  he  might  otherwise 
expect  a  settlement  in  cash  within  a  very  limited  period 

I  must  not,  however,  be  understood  to  imply  that  taken  collectively  our 
banks  as  a  general  rule  do  not  discount  all  the  legitimate  trade  bills  that 
are  tendered  to  them  for  that  purpose.  On  the  contrary,  I  fully  believe 
that  as  far  as  the  entire  volume  of  their  discounts  is  concerned,  it  has  been 
amply  sufficient  for  the  trade  that  has  existed  in  the  city.  Not  that  1  mean 
to  say  that  every  bill  drawn  in  Dublin  is  actually  presented  at  one  of  the 
banks  and  discounted.  There  always  arc,  in  every  large  town,  a  consider- 
able number  of  traders  possessing  a  comparatively  large  amount  of 
capital,  or  engaged  in  a  peculiarly  profitable  line  of  business,  who  require 
an  acceptance  from  their  customers  rather  as  a  guarantee  for  punctual 
payment  than  from  any  want  of  ready  money,  and  who  either  allow  it  to 
mature  in  their  own  hands  or  merely  place  it  in  the  bank  pro  forma  for 
collection.  For  such  as  these  of  course  the  banks  have  not  to  provide. 
But  what  I  mean  to  say  is,  that  of  all  the  legitimate  bills  which  aro 
actually  presented  for  discount,  I  believe  the  per-centage  is  but  trifling  of 
those  which  are  not  eventually  converted  into  cash  by  some  one  or  other  of 
the  banks.  This  is  very  far,  however,  from  neutralizing  the  evil  to  the 
merchant,  for  although  when  he  draws  upon  his  customer  he  can  feel 
tolerably  confident  that  at  some  period  or  other  before  its  maturing  he 
will  succeed  in  obtaiuiug  the  discount  of  his  bill,  yet  he  can  have  no 
certainty  that  it  will  be  at  the  time  wheu  he  mny  especially  require  the 
proceeds;  or  indeed  that  it  may  not  first  be  rejected  by  one,  two,  or  even 
three  of  the  banks  in  succession.  And  accordingly  the  practical  conse- 
quence is,  that  many  of  our  merchants  feel  obliged  iu  self-protection  to 
enlarge  their  docket  by  one-third,  or  sometimes  by  one-half  more  bills 
than  the  amount  which  would  be  requisite  if  they  could  only  rely  upon 
the  bank's  negotiating  ail  of  them.  And  this,  as  1  have  said,  can  only  be 
effected  by  their  drawing  upon  customers  at  unseasonable  times  or  from 
whom  a  settlement  in  cash  would  be  far  more  preferable. 

If  the  preceding  observations  be  correct,  it  will  not  be  difficult  to  deter- 
mine the  precise  character  of  the  additional  banking  accommodation  which  is 
still  required  in  Dublin.  The  first  and  most  essential  is  the  geueral  adoption 
of  the  cash  credit  system,  not  by  one  or  two  of  our  bauks  merely,  but  by 
all  of  them,  without  exception.  There  is  not,  1  presume,  a  single  bauk  in 
Dublin  which  does  not  include  a  considerable  number  of  manufacturers 
amongst  its  supporters,  and  for  their  sakes,  if  for  nothing  else,  this  system 
ought  to  be  adopted.  The  fact  is,  however,  that  the  iuterests  of  our 
traders  would  likewise  be  just  as  certainly  promoted  by  it,  though  in  a 
somewhat  inferior  degree.  There  are  very  few  of  our  merchants  or 
traders  (no  matter  how  wealthy)  who  will  not,  at  times,  be  inconvenienced 
by  the  simultaneous  falling  due  of  a  number  of  heavy  bills,  and  who  would 
not  at  such  times  feel  the  permission  to  overdraw  a  very  important 
accommodation.  But  if  our  merchants  would  derive  less  benefit  than  our 
manufacturers  from  the  introduction  of  cash  credits,  there  can  be  no  doubt 
that  both  classes  would  be  alike  benefited  if  each  bank  were  to  make  a 
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fundamental  rale  of  providing  for  the  whole  requirements  of  its  supporters. 
This,  accordingly,  is  our  second  great  desideratum.  As  the  former  is 
essential  to  our  highest  manufacturing  activity,  so  is  the  present  to  our 
general  industrial  and  commercial  prosperity.  Like  cash  credits,  however, 
it  must  be  universal.  There  can  be  no  sound  banking  operations  which 
arc  not  based  upon  a  feeling  of  mutual  confidence  between  the  bank  and 
its  clients,  and  this  confidence  cannot  possibly  exist  where  the  bank 
transacts  only  a  portion  of  its  customer's  business,  and  has  no  means  of 
knowing  either  the  nature  or  the  extent  of  the  remaining  part.  And  a 
third  requirement  is,  that  either  some  one  or  two  of  our  existing  banks 
should  open  accounts  with  our  small  dealers,  and  allow  them  interest  on  the 
daily  balances  to  their  credit  upon  current  account,  (which  I  believe  is  done 
by  every  bank  in  Scotlaud,)  or  else  that  another  bank  should  be  established 
for  this  special  purpose.  There  is  no  reason  that  this  latter  change,  like 
the  two  preceding,  should  be  adopted  universally.  To  our  small  retail 
shopkeepers  it  would  be  extremely  advantageous,  although  less,  perhaps, 
as  a  direct  source  of  profit  than  as  an  incentive  to  general  economy,  but 
the  increased  business  resulting  from  it  might  easily  be  transacted  either 
by  a  single  bank  devoted  to  small  accounts  exclusively,  or  by  one  or  two 
of  our  present  establishments,  in  addition  to  their  existing  operations. 

We  are  now  in  a  position  to  determine  the  probable  amount  of  benefit 
which  would  accrue  to  our  traders  and  manufacturers  from  the  introduction 
of  a  branch  of  one  of  the  Northern  banks  into  the  metropolis.  So  far  as 
cash  credits  are  concerned,  it  will  be  evident  upon  a  moment's  reflection, 
that  the  greatest  amount  of  bnsiuess  which,  under  the  most  favourable 
circumstances,  it  would  be  likely  to  transact  for  many  years  to  come,  could 
not  possibly  exercise  any  sensible  influence  upon  the  interests  of  our 
citizens  generally.  There  is  no  other  establishment,  perhaps,  to  which  the 
public  are  so  slow  and  cautious  in  entrusting  their  confidence  as  to  one  of 
this  class;  a  considerable  period,  therefore,  must  necessarily  elapse  before 
it  would  number  any  important  section  of  our  business  men  amongst  its 
supporters;  of  these  again  it  would  probably  be  the  smaller  proportion  who 
would  require  accounts  of  this  sort,  and  as  the  advances  to  the  latter  could 
not  exceed  a  moderate  per-centage  upon  the  year's  transactions,  the  addi- 
tional stimulus  which  it  would  impart  to  manufactures  would  be  extremely 
limited,  too  limited  in  fact  either  to  operate  upon  the  labour  market  or  to 
effect  any  change  in  the  existing  relations  of  demand  and  supply.  The 
same  observation  holds  equally  good  with  regard  to  its  transacting  all  the 
business  of  its  clients,  for  so  long  as  the  latter  comprised  no  more  than  a 
fraction  of  our  citizens,  the  result  upon  trade  in  general  would  be  scarcely, 
if  at  all,  appreciable.  On  the  other  hand,  if  it  were  to  confine  its  opera- 
tions exclusively  to  "small  accounts"  with  the  class  of  dealers  who  do  not 
at  present  economize  their  daily  receipts  by  lodging  them  in  the  hands  of 
any  banker,  there  is  no  doubt  that  every  singlo  account  so  opened  would 
be  an  additional  accommodation,  and  that  the  amount  of  public  benefit 
that  would  accrue  from  it  would  be  exactly  proportionate  to  the  extent  of 
the  business  transacted. 

The  preceding  is  an  estimate  of  the  maximum  amount  of  benefit  that 
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might  result  from  the  opening  of  a  new  bank  in  Dublin.  There  is,  however, 
a  minimum  which  must  also  be  taken  into  consideration.  It  is  possible 
that  such  an  establishment  might  devote  itself  to  one  or  other  of  the  three 
courses  of  which  I  have  spoken :  the  granting  of  cash  credits,  the  trans- 
acting all  the  business  of  its  clients,  or  the  opening  of  small  accounts,  and 
allowing  of  interest  upon  operative  deposit  accounts;  bat  it  is  equally 
possible  that  it  might  eschew  all  of  these,  and  might  exclusively  confine 
itself  to  the  system  of  discounts.  Now,  as  I  have  already  stated,  the 
entire  volume  of  discounts  transacted  by  our  existing  banks  is,  undoubtedly, 
as  great  as  the  present  trade  of  the  city  requires.  But  if  so,  it  follows 
that  the  successful  establishment  of  a  new  bank  that  would  confine  itself 
to  this  particular  system  would  inevitably  lead  to  the  wholesale  manu- 
facture of  accommodation  bills — an  evil  which  would  ultimately  prove  as 
detrimental  to  the  trade  and  credit  of  the  city  as  any  other  that  could 
readily  be  imagined.  So  that  while  by  the  adoption  of  the  former  course 
the  new  bank  would,  undoubtedly,  be  productive  of  considerable  benefit, 
there  is  as  little  doubt  that  by  following  out  the  latter  it  would  as 
inevitably  produce  a  far  more  serious  amount  of  injury. 

The  practical  question  for  consideration,  therefore,  is,  which  of  these 
courses  is  it  most  probable  that  the  proposed  bank  would  follow?  or,  to 
state  the  question  differently, — whether  is  it  more  probable  that  it  would 
pursue  the  system  of  its  parent  branch,  merely  introducing  such  modifica- 
tions as  the  peculiar  wants  of  our  city  might  suggest,  or  that  it  would 
follow  out  the  beaten  track  of  Dublin  banking?  At  first  sight  the  former 
might  seem  the  more  probable — but  only  at  first  sight — for  analogy  irresist- 
ibly compels  us  to  the  opposite  conclusion.  It  is  well  known,  that  those 
of  our  existing  banks  which  have  branches  in  the  Northern  province  adopt 
the  Northern  system  in  Belfast  aud  other  towns,  that  is,  systematically 
grant  cash  credits  to  those  of  their  supporters  who  may  require,  them ; 
while  in  Dublin  they  follow  just  the  opposite  course,  and  may  almost  be  said 
as  systematically  to  refuse  them.  The  fact  is,  that  the  character  aud  system 
of  such  a  brauch  depends  far  more  upon  the  constitution  of  the  local  board 
of  directors,  than  upon  the  character  of  the  parent  bank.  If  the  directors 
are  selected  from  a  purely  commercial  class,  they  will  scarcely  be  able  to 
comprehend  the  wants  of  our  manufacturers,  and  if  they  are  men  of  narrow 
limited  views,  it  can  hardly  be  expected  they  will  make  any  considerable 
sacrifice  of  thought  or  trouble,  in  order  to  ameliorate  whatever  system 
happeus  to  be  in  existence.  The  probability  is,  that  they  will  be  selected 
altogether  or  principally  from  the  same  class  as  our  present  boards  of 
directors,  and  as  the  latter  have  been  satisfied  with  a  system  which  pro- 
vides only  a  partial  accommodation  even  for  our  merchants  and  traders, 
and  a  very  inadequate  one  for  our  manufacturers,  we  have  no  reason 
whatever  to  expect  that  another  board  of  directors,  selectecTfrom  the  same 
classes,  would  he  guided  by  an  essentially  different  principle  throughout 
their  operations.  There  does  not  appear  to  be  any  means,  therefore,  of 
evading  the  conclusion,  that  the  proposed  bank,  if  once  established,  will, 
in  all  probability,  confine  itself  principally,  if  not  exclusively,  to  the  mere 
discount  system ;  and  if  so,  I  have  no  hesitation  in  repeating,  that  any 


Digitized  by  Google 


153  Journal  of  Social  Progress.  [Oct. 

benefit  which  it  may  produce  will  be  far  more  tbau  counterbalanced  by  the 
increased  number  of  accommodation  bills  which  it  cannot  fail  to  call  into 

existence. 

I  need  hardly  add  any  thing  more  in  order  to  show  that  nnder  present 
circumstances  our  merchants  and  traders  ought  to  abstain  from  giving 
any  decided  encouragement  to  an  undertaking,  the  advantages  of  which 
depend  upon  contingencies  so  donbtful.  It  is  true  that  the  proposed  bank 
might  be  conducted  upon  principles  which  would  render  it  an  important 
public  convenience ;  but  it  is  certainly  far  more  probable,  that  if  it  did  not 
altogether  fail  in  obtaining  efficient  support  it  would  become  a  dangerous 
incentive  to  the  prosecution  of  an  illegitimate  trade.  And  that  being  the 
case,  the  course  which  prudence  would  dictate  cannot  be  uncertain.  It 
will  not  be  necessary,  however,  that  our  merchants  should  abstain  from  all 
action  in  connexion  with  this  question,  for  there  still  remain  several  courses 
which  might  be  pursued  with  perfect  safety,  and  which  could  hardly  fail 
to  promote  the  object  which  they  have  in  view.  One  of  these  appears  to 
me  to  be  so  important,  that  I  trust  to  be  excused  if  I  offer  a  few  remarks 
npon  it. 

I  have  already  shown,  that  what  we  now  especially  require  in  Dublin 
is,  that  the  banks  generally  should  adopt  the  two-fold  system  of  transact- 
ing the  whole  business  of  each  of  their  customers,  and  of  granting  cash 
credits  in  suitable  proportions  to  such  as  may  require  them.  The  latter 
would  be  peculiarly  advantageous  to  our  manufacturers,  the  former  is  alike 
reqnisite  to  all  who  keep  banking  accounts  indiscriminately.  It  is  not  to 
be  supposed,  however,  that  our  banks  will  simultaneously  and  instan- 
taneously introduce  an  important  change  of  this  character.  It  is  rather  to 
be  expected  that  they  will  adopt  it  gradually  and  cautiously;  that  they 
will  commence  with  small  experiments,  and  that  it  will  not  be  till  those 
experiments  have  resulted  satisfactorily  that  they  will  increase  them  to 
any  important  extent.  Or  rather,  the  probability  is,  that  our  banks  gene- 
rally will  not  take  any  steps  to  modify  their  existing  system  until  the 
example  has  been  set  them  by  the  Bank  of  Ireland.  On  the  other  hand, 
when  once  the  latter  has  taken  the  initiative,  there  can  be  little  doubt  but 
that  its  example  will  shortly  be  followed  universally.  It  is  to  the  Bank 
of  Ireland,  therefore,  that  we  must  look  for  the  first  decisive  movemeut  in 
favour  of  the  proposed  changes. 

We  arc  not  to  expect,  however,  that  either  the  Bank  of  Ireland,  or  any 
other  bank,  will  deliberately  alter  its  system  of  management  for  the  benefit 
of  our  citizens,  until  it  is  solicited  to  do  so  by  those  citizens  themselves.  It  is 
no  more  possible  for  a  bank  than  for  any  other  establishment  or  company  to 
arrive  at  a  knowledge  of  the  wants  of  its  customers  by  a  process  of  intui- 
tion. Its  directors  are  selected  by  ballot  out  of  the  body  of  its  shareholders, 
and  accordingly  represent  the  wishes  of  those  shareholders,  not  the  wants 
of  the  public  generally.  An  acquaintance  with  the  latter  must  be  arrived  at 
by  a  different  process.  It  is  only  from  the  manufacturers  themselves  that 
our  bank  directors  can  obtain  anything  like  an  adequate  knowledge  of  their 
requirements.  And  the  same  is  true  of  our  merchants  and  traders.  Who- 
«*er  desires,  either  to  understand  the  peculiar  nature  of  their  wants,  or  to 
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make  the  suitable  provision  for  them,  roast  derive  the  necessary  informa- 
tion from  themselves — there  is  no  other  possible  method  by  which  this 
object  can  be  effected. 

We  are  not  to  feel  surprise,  therefore,  that  our'  banks  have  not  hitherto 
provided  sufficient  accommodation  for  the  wants  of  our  citizens.  Up  to 
the  present  moment,  neither  our  merchants  nor  our  manufacturers  have 
ever,  that  I  am  aware  of,  made  any  collective  effort  to  explain  their  wants 
to  onr  bank  directors.  I  have  no  doubt  that  many  of  them  severally  have, 
at  times  of  pressure,  urged  the  necessity  of  their  individual  requirements, 
but  this  has  not  been  sufficient,  nor  ought  our  bank  directors  to  be 
severely  blamed  if  they  have  paid  but  little  attention  to  such  appeals,  as  it 
is  not  for  exceptional  wants  that  a  bank  can  be  expected  to  provide,  but 
only  for  those  which  are  common  to  a  whole  class  of  its  supporters.  Be 
that  hs  it  may,  however,  I  think  if  blame  is  to  attach  anywhere,  a  con- 
siderable portion  of  it  must  be  borne  by  our  merchants  and  manufacturers 
themselves.  Not  only  have  they  hitherto  neglected  to  bring  the  subject 
formally  before  the  notice  of  the  banks,  but,  what  is  more  surprising, 
they  have  not  even  subjected  it  to  any  searching  discussion  through  the 
public  press.  While  fully  aware  of  the  existing  defects  in  our  system  of 
banking,  and  while  not  uufrequently  suffering  much  inconvenience  from 
those  defects,  they  have  made  no  strenuous  effort  of  any  kind  to  have 
them  remedied,  and  have  thereby  appeared  in  some  measure  to^acquiesce 
in  their  necessity. 

1  have  said  that  it  is  the  Bank  of  Ireland  to  which  application  ought  to 
be  made  in  the  first  instance  for  the  introduction  of  the  proposed  modifica- 
tions. And  the  course  which  I  should  respectfully  urge  upon  our  merchants 
and  manufacturers,  and  which  I  think  their  own  private  interests  and 
those  of  the  public  generally  unite  in  recommending,  would  be,  that  they 
proceed  at  once  to  take  the  necessary  steps  for  having  the  subject  brought 
officially  before  tho  Directors  of  the  Bank  of  Ireland.  A  number  of  the 
most  emiueut  might  hold  a  private  meeting,  and  cousult  as  to  the  most 
effectual  mode  in  which  this  may  bo  accomplished.  They  might  appoint 
two  or  three  of  their  number  to  prepare  a  statement  of  the  general  prin- 
ciples upon  which  they  consider  the  proposed  changes  to  be  expedient, 
which  statement  might  be  received  and  approved  of  at  a  second  meeting, 
which  could  be  held  for  that  especial  purpose.  They  might  then  depute 
a  few  of  their  more  influential  members  to  present  this  statement  to  the 
Board  of  Directors,  and  to  sustain  it,  if  necessary,  by  such  illustrations  from 
their  own  experience  as  would  suffice  to  show  that  they  were  not  reasoning 
from  exceptional  cases,  but  from  well  recognised  wauts,  that  aro  common 
to  the  whole  mass  of  the  trading  portion  of  our  citizens.  Aud  if  the  depu- 
tation were  judiciously  selected  from  the  various  sections  of  commerce  and 
manufacture,  I  think  it  is  more  thau  probable  that  the  Governor  ami 
Directors  would  give  every  consideration  to  their  suggestions,  and  would, 
before  long,  tak^  measures  for  their  safe  and  gradual  adoption. 

Nor  would  it  be  difficult  to  comprise  a  lucid  statement  of  the  case  within 
very  narrow  limits.  With  regard  to  the  expediency  of  each  bank's  trans- 
acting all  the  business  of  its  customers,  the  advantages  that  would  result 
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from  this  practice,  both  to  the  banks  themselves  and  to  their  customers, 
are  so  evident  that  they  would  stand  in  need  of  very  little  elucidation. 
The  importance  and  necessity  of  cash  credits  would  require  a  somewhat 
ampler  detail.  In  the  first  place  it  wonld  have  to  be  shown,  that  there  are 
very  few  merchants  or  traders,  no  matter  how  wealthy,  against  whom  some 
heavy  bills  may  not  occasionally  fall  dne  at  inconvenient  times,  and  who 
would  not  at  such  periods  derive  the  greatest  benefit  from  a  moderate  over- 
draw. And  secondly,  that  owing  to  the  continuous  heavy  outlay  in  the 
form  of  wages  to  which  manufacturers  are  subject,  and  which  must  be  ex- 
pended before  the  raw  material  can  be  rendered  saleable,  the  permission 
of  a  limited  overdraw  ought  to  be  considered  as  essential  a  part,  of  their 
requirements  as  the  discount  of  their  bills.  And  thirdly,  that  the  adoption 
of  the  cash  credit  principle  would  be  as  advantageous  to  the  banks  them- 
selves as  to  our  merchants  and  manufacturers,  as  it  would  provide  a  profit- 
able investment  for  funds  that  now  lie  unimproved,  and  which  the  present 
trade  of  the  country  is  not.  sufficient  to  employ  in  discounts.  And  lastly, 
that  the  system  has  now  been  tried  in  all  the  manufacturing  districts  of 
England  and  Scotland,  as  well  as  in  Belfast  and  Ulster  generally,  and  has 
invariably  resulted  in  the  rapid  development  of  local  industry,  and  corres- 
ponding improvement  in  the  condition  of  the  population. 

There  is  one  point,  however,  which  ought  to  bo  advanced  with  far  more 
urgency  than  any  of  the  others.  It  is  not  to  be  anticipated  that  the  Bank 
of  Ireland— no  matter  how  cogent  may  be  the  arguments  advanced — will 
at  once  proceed  to  grant  cash  credits  to  all,  or  even  any,  of  its  supporters 
who  may  desire  them :  such  a  course  indeed  would  not  be  prudent,  as  no 
important  alteration  should  ever  be  made  in  the  system  of  management 
except  upon  the  most  mature  deliberation.  But  I  thjnk  it  might  rea- 
sonably be  expected  that  the  Board  of  Directors  should  at  once  recognise 
the  principle  involved  in  such  a  claim.  I  cannot  sec  any  reason  why  they 
should  not  acknowledge  that  a  merchant  or  manufacturer  may  be  perfectly 
solvent,  and  yet  apply  for  an  advance  of  this  description ;  or  that  such  an 
application  is  in  every  way  as  legitimate  and  as  consistent  with  the 
soundest  principles  of  business  and  banking  as  an  application  for  the  dis- 
count of  his  bills.  Up  to  the  present  moment  this  principle  has  never 
been  admitted  by  our  Dublin  banks,  although  it  has  long  been,  not  only 
recognised,  but  acted  npon  in  almost  every  other  trading  town  in  the 
empire.  Until  it  has  been  adopted  here,  however,  there  can  be  but 
little  prospect  of  any  considerable  development  of  our  metropolitan  re- 
sources. On  the  other  hand,  its  formal  recognition  by  the  Bank  of  Ireland 
will  be  undoubtedly  the  first  essential  step  towards  its  practical  adoption 
generally.  Let  the  Court  of  Directors  once  officially  admit  that  cash  credits 
are  just  as  legitimate  as  the  discount  of  bills,  and  that  every  bank  should 
endeavour  to  transact  all  the  business  of  its  customers;  let  them  only 
give  these  two  principles  the  sanction  of  their  approbation,  and  I  feel  no 
doubt  that  all  the  rest  will  follow  in  due  course.  At  the^ame  time,  I  do 
not  think  there  is  much  probability  of  their  speedily  doing  this,  nnless  they 
are  strongly  incited  to  it  by  an  influential  body  of  our  merchants  and  manu- 
facturers.   Upon  the  course  pursued  by  the  latter,  therefore,  the  question 
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must  now  be  considered  essentially  to  depend ;  to  their  hands  it  most  be 
committed;  and  I  entertain  a  firm  confidence,  that  they  will  not  neglect 
so  favourable  an  occasion  for  endeavouring  to  promote  the  trading  interests 
of  the  city,  when  it  is  all  bnt  certain  that  their  efforts  will  be  crowned  with 
the  most  complete  success. 


Sept.  30  Since  the  preceding  has  been  put  into  type,  I  have  been 

informed  that  the  Directors  of  the  Bank  of  Ireland  have  made  arrange- 
ments for  an  experiment  to  test  the  practicability  of  a  partial  adoption  of 
the  cash  credit  system  in  Dublin.  If  this  bo  correct,  I  think  there  is 
little  ground  for  donbt  that  the  result  will  be  so  satisfactory  as  to  lead  to 
a  gradual  extension  of  such  accounts,  until  they  form  an  essential  feature 
of  the  general  operations  of  the  Bank.  It  is  to  be  hoped,  however,  that 
the  Directors  will  not  rest  satisfied  with  this,  but  will  avail  themselves  of 
an  occasion  so  favourable  for  also  making  a  similar  experiment  as  to  the 
feasibility  of  transacting  all  the  discount  business  of  their  clients.  The 
two  courses  arc  so  mutually  dependent,  that  the  one  experiment  could  not 
possibly  command  an  adequate  degree  of  success  without  the  other.  But 
in  any  case  it  must  be  acknowledged,  that  the  Directors  deserve  great 
credit  for  having  resolved  on  taking  the  initiative  in  so  important  a  move- 
ment, and  it  may  reasonably  be  anticipated  that  the  other  banks  will  uot 
be  slow  in  following  their  example. — «*  Turgot." 


• 

Art.  II.— Notices  of  Books.  Lectures  on  ArcJtiiecture  and  Painting, 
delivered  at  Edinburgh,  in  November,  1853.  By  John  Rusk  hi, 
A ut/ior  of  " Modern  Painters"  <Jc,  [with  Illustrations  drawn  by 
the  Author. .]    London:  Smith,  Elder,  &  Co.,  Coruhill,  1854. 

Mr.  Buskin's  "  Lectures  on  Architecture  and  Painting"  cannot  fail  to  in- 
terest every  reader,  even  those  by  whom  these  subjects  arc  but  little  con- 
sidered. He  seems  to  have  composed  and  delivered  these  lectures  with 
two  objects:  one,  the  hope  of  inducing  the  people  of  Edinburgh  to  make 
some  use  of  the  great  natural  advantages  of  their  city,  and  so  to  give 
themselves  some  right  to  feel  proud  of  it ;  and  the  other,  the  principal  one,  to 
express  strongly  to  the  general  public  some  of  the  lecturer's  matured  opinions 
on  the  generally  practised  styles  of  modern  art.  It  will  not,  we  hope,  be 
quite  useless  to  say  a  few  words  of  this  book,  in  which  there  is  much  that 
is  true  and  that  deserves  to  be  widely  read,  though  also  some  that  seems 
to  us  to  be  founded  on  a  somewhat  one-sided  and  incorrect  manner  of  con- 
sidering the  subject. 


Digitized  by  Google 


IG'2 


Journal  of  Social  Progress. 


[Oct. 


The  first  part  of  the  volame  is  on  Architecture,  and  the  last  is  on 
Turner  and  Pre-Raffaellitism,  bat  the  same  class  of  general  ideas  are  to 
be  found  in  both  parts.  Mr.  Ruskin's  desire  appears  to  be,  to  use  his  own 
words,  "  to  annihilate  the  whole  system  of  Greek  architecture,  as  practised 
in  the  present  day,  because  truth  aud  judgment  are  its  declared  opposite*." 
This  may  be  true,  applied  to  **  Greek  Architecture  as  practised  in  the  pre- 
sent day"  but  Mr.  Ruskin  does  not  confine  his  objection  to  the  modem  (so 
called)  Greek  works;  he  more  than  hints  that  the  whole  system  of  ancient 
Greek  Art  is  naturally  bat!  and  uninteresting,  an  opinion  or  theory  into 
which  we  shall  not  on  the  present  occasion  follow  him.  He  seems  to 
believe  that  Gothic  Art,  and  no  other,  will  satisfy  all  the  requirements  of 
beauty,  and  strength,  and  variety,  and  that  by  our  adoption  of  it  in  every 
case,  we  shall  obtain  a  very  great  developement  of  social  as  well  as  artistic 
improvements.  The  principal,  indeed  almost  the  only,  reason  given  in 
support  of  this  assertion  is,  that  the  Gothic  style  in  architecture,  according 
to  Mr.  Ruskiu,  adheres  closely  to  nature  in  all  its  intentions,  and  does  not 
copy  any  settled  plan ;  and  so,  he  says,  it  mutt  be  best,  as  in  Nature  only 
can  Truth  bo  found.  And  he  applies  the  same  reasoning  to  prove  that  the 
"  Turncresqnc"  and  Pre-RarTacllite  styles  in  Painting  are  alone  good  and 
useful,  as  they  aloue  also  copy  Nature  aud  Truth.  In  fact  Mr  Kuskin 
makes  it  quite  a  religious  question,  whether  we  shall  not  turn  back  to 
Gothic  architecture  and  mediaival  art,  rather  than  go  on  plunging  deeper 
and  deeper  into  what  he  calls  stupidity,  falsehood,  and  profanity.  Whether 
hid  love  of  the  Gothic  does  not  carry  him  much  too  far  in  his  objection  to 
the  Greek  architecture,  we  have  said  we  shall  uot  uow  discuss,  but  we 
believe  it  to  be  true  that  in  the  greater  fitness  of  its  steep  gables  and 
pointed  spires  for  the  northern  climates,  its  greater  room  for  decoration  on 
account  of  so  many  parts  requiring  ornament,  and  its  infinite  variety,  it 
must  always  be  preferred  by  most  people  to  the  certainly  very  beautiful, 
but  (in  these  darker  latitudes)  rather  monotonous  flat  surfaces  continually 
presented  by  the  Greek  buildings.  Kk  Ornament  is  the  principal  part  of 
architecture,"  says  Mr.  Ktnkin.  We  should  rather  say,  »*  ornament  is  as 
necessary  to  perfect  architecture  as  perfection  of  form,"  because  no  beanty 
of  decoration  can  ever  atone  for  want  of  symmetrv  of  form.  On  the  sub- 
ject  of  ornament,  however,  the  lecturer  gives  much  valuable  advice,  which, 
with  his  reasons  for  it,  seeins  to  us  the  best  part  of  the  book,  and  so  we 
shall  ask  our  readers  to  consider  it  well,  each  in  his  own  fashion. 

The  close  adherence  to  Nature,  which  Mr.  Ruskin  finds,  somewhat  fantas- 
tically often,  in  Gothic  architecture,  requires,  in  ornamentation  at  least,  that 
nature  should  be  copied  directly,  so  as  to  catch  her  spirit,  and  not  at 
secondhand;  and  so  he  devotes  a  great  part  of  his  lectures  to  endeavour- 
ing to  impress  on  his  readers  and  on  ail  mankind,  if  possible,  the  im- 
mense advantages  of  this  principle  of  seeking  always  to  find  truth  aud 
beauty  in  the  gloriously  beautiful  world  round  us.  We  entirely  agree  with 
Mr.  Ruskin  in  this.  There  can  never  be  forms  more  graceful  and  lovely 
than  those  which  God  has  scattered  everywhere,  to  be  the  endless  sources 
of  our  delight;  and  to  copy  God's  works  is  surely  better  for  us  than  to  try 
to  imitate     conventional "  figures  of  the  same  things.    Who  has  ever 
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donbted,  for  a  moment,  the  exact  fitness  of  every  arrangement  of  Nature? 
Who  has  not  often  wondered  at  the  combination  of  delicate  beauty  with 
strength  and  power,  in  each  of  the  very  commonest  natural  objects  around 
us?  And"  surely  few  who  have  admired  for  one  moment  the  perfection  of 
God's  work,  can  help  giving  another  moment  to  thoughts  of  adoration  and 
love  of  God.  For  this  reason  we  heartily  join  in  Mr.  Ruskin's  en- 
treaty to  his  readers,  to  recollect  the  difference,  in  a  moral  point  of  view, 
that  it  must  make  to  the  workman  to  be  asked  to  examine  carefully,  so  as 
to  copy  as  well  as  he  can,  any  piece  of  nature,  a  delicate  flower,  or  grace- 
ful wreath  of  ivy,  or  living  animal,  or  human  figure;  instead  of  setting 
something  before  him,  the  original  of  which  was  perhaps  at  first,  indeed, 
copied  from  life,  but  which  has  gone  through  so  many  stages  of  copy  and 
imitation,  that  now  it  has  lost  its  very  name  as  well  as  its  meaning. 
Monotonous  work  of  any  kind,  even  when  well  paid  and  performed  under 
comfortable  circumstances,  is  fatiguing  and  often  complained  of,  but  if  to 
constant  repetition  you  add  perfect  unmeaningness,  (and  generally  ugliness,) 
it  is  strange,  indeed,  if  the  poor  tired  workman  does  not  become  disgusted 
with  such  a  life ;  and  many  a  one  knows  the  misery  of  such  a  feeling. 
There  must  be  some  brains  to  be  used,  some  taste  to  be  properly  directed, 
and  some  idea  of  grace  and  beauty,  and  power  to  express  it,  if  they  were 
but  put  into  the  right  way  and  allowed  to  try  it,  among  the  working 
masons  and  carvers,  the  stucco  workers  and  stonecutters,  who  now  go  on 
from  day  to  day  so  wearily,  with  no  other  object  giveu  or  permitted  them, 
but  that  of  copying  some  set  form,  and  making  it  smooth,  and  exactly  like 
the  last.  In  Ireland,  at  least,  this  is  surely  true,  and  it  is  not  too  much  to 
expect  that  a  little  interest  in  a  man's  work  and  some  freedom  in  expressing 
himself  through  it,  would,  after  Religion,  do  more  to  cheer  his  life,  and  to 
exalt  and  save  his  soul,  than  anything  else  that  could  be  done  for  him. 
He  would  receive  a  new  and  better  life,  and  the  rich,  who,  unfortuuately, 
seldom  thoroughly  understand  the  trials  and  wants  of  the  poor,  beyond 
those  which  are  visible,  and  cau  be  relieved  by  money,  would,  undoubtedly, 
have  fewer  complaints  to  make  of  reckless  carelessness  and  unpunctuality. 

"There  is  assuredly,"  says  Mr.  Rnskin,  (p.  85.)  "no  action  of  onr  social  life, 
however  unimportant,  which,  by  kindly  thought,  may  not  be  made  to  have  a  bene- 
ficial influence  upon  others;  and  it  is  impossible  to  spend  the  smallest  sum  of 
money,  tor  any  not  absolutely  necessary  purpose,  without  a  grave  responsibility 
attaching  to  the  manner  of  spending  it.  The  object  we  ourselves  covet,  may, 
indeed,  be  desirable  and  harmless,  so  far  as  we  arc  concerned,  but  the  providing  ug 
with  it  may,  perhaps,  be  a  very  prejudicial  occupation  to  some  one  else.  And 
then  it  In-comes  instantly  a  moral  (jucstion,  whether  we  are  to  indulge  ourselves  or 
not.  Whatever  we  w  ish  to  buy,  we  ought  first  to  consider  not  only  if  the  thing  be 
fit  for  us.  but  if  the  manufacture  of  it  be  a  wholesome  and  happy  one;  and  if,  on 
the  whole,  the  sum  we  ure  going  to  spend  will  do  as  much  good  in  this  way  as  it 
would  if  spent  in  any  other  way.  It  may  be  said  that  we  have  not  time  to  consider 
all  this  before  we  make  a  purchase.  Hut  no  time  could  be  spent  in  a  more  im- 
portant duty;  and  God  never  imposes  a  duty  without  giving  time  to  do  it.  Let  us 
however  only  acknowledge  the  principle: — once  make  up  your  mind  to  allow  the 
consideration  of  the  e[lic(  of  your  purchases  to  regulate  the  kind  of  your  purchase, 


ranee  will  never  take  nway  our  responsibilities.  It  is  written,  4  If  thou  sayest,  behold 
wc  knew  it  not;  doth  not  he  that  pondereth  thy  heart  consider  it?  and  he  that 
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keepcth  thy  soul,  doth  he  not  know  it?'  Now  let  us 

remember  that  every  farthing  we  spend  on  objects  of  art  has  influence  over  men's 
minds  and  spirits,  far  more  than  over  their  bodies.  By  the  purchase  of  every  print 
which  hangs  on  your  walls,  of  every  cup  out  of  which  you  drink,  and  every  table 
off  which  you  cat  your  bread,  you  are  educating  a  mass  of  men  in  one  way  or 
another.  You  are  either  employ  iug  them  healthily  or  unwholcsomely;  you  are 
making  them  lead  happy  or  unhappy  lives;  you  are  leading  them  to  look  at  Nature 
and  to  love  her — to  think,  to  feel,  to  enjoy, -^-or  you  are  blinding  them  to  Nature, 
and  keeping  them  hound,  like  beasts  of  burden,  in  mechanical  and  monotonous 
employments.    We  shall  all  be  asked  one  day,  why  we  did  not  think  more  of  this." 

In  the  lectures  on  Painting  the  same  principle  of  attending  only  to 
Truth  is  carried  oat  to  yet  a  greater  length,  if  possible,  than  in  the  first 
two,  (on  architecture,)  and  modernism  is  denouueed  as  the  deepest  false- 
hood and  profanity.  Those  are  hard  words,  but  there  is  no  contradicting 
them.  Religion  and  troth  are  not  the  first  ideas  with  these  generations; 
outward  show,  conventionality,  and  fashion,  are  the  ruling  considerations  in 
everything  that  is  attempted,  from  the  building  and  decorating  a  cathedral 
church,  down  to  the  least  arrangement  of  mere  dress;  and  how  to  make  a 
great  show  by  means  of  shams  of  all  kinds,  is  one  of  the  most  admired 
qualities  in  a  workman.  Therefore  Mr.  Ruskin  may  well  call  Modern 
Art  profane,  when  comparing  it  with  that  Art  which  principally  sprang  from, 
or  at  least  was  nourished  by  that  noble  feeling  which  taught  men  to  work 
for  God,  and  as  if  directly  in  his  presence,  and  to  thiuk  nothing  too  great 
or  good  to  offer  him ;  that  feeling  which  alone  will  set  aside  vanity,  and 
trick,  and  meanness,  and  which  will  generally  give  even  the  coarsest 
materials  and  rudest  forms  an  expression  that  will  be  looked  for  in  vain  in 
the  most  splendid  works  of  these  times.  The  Pre-Raffaelites,  to  whose 
defence  one  lecture  is  directed,  whose  avowed  principle  it  is  never,  for  the 
sake'  of  any  grace  or  beauty  to  be  obtained,  or  for  any  reason  whatsoever, 
to  set  aside  or  postpone  the  truth,  have  so  far  unquestionably  taken  a 
step  iu  the  right  direction.  It  is  by  such  resolution  alone  that  they  can 
ever  conquer  the  evil  principle  that  has  brought  us  to  the  present  state  of 
falsehood.  We  must  say,  however,  that  Mr.  Buskin's  enthusiasm  leads 
him  rather  too  far,  if  he  really  expects  Uiem  to  bring  back  the  glories  of 
the  mediaeval  times;  for  sure  it  is  that  a  love  of  truth  alone  will  not  do, 
however  pure  it  may  be ;  and  that  to  be  great  artists  men  must  be  also;  not 
only  abler  by  far,  but  better,  and  purer,  and  nearer  to  God  than  a  mere 
love  of  truth  and  nature  can  make  them, — though  while  this  lasts,  it  will 
doubtless  preserve  them  from  becoming  absolutely  degraded,  as  the  trade 
artists  of  the  present  fashionable  world  will  inevitably  remain,  and  must 
have  become,  under  the  influence  of  such  principles  as  trade  artists  believe 
and  work  on. 

The  third  lecture,  with  its  account  of  Turner  and  his  predecessors  in 
landscape  painting,  is  particularly  valuable :  Mr.  Raskin's  warm  admira- 
tion and  respect  for  that  hitherto  much  misunderstood  artist  making  his 
short  account  of  his  persoual  character  very  interesting,  while  it  is  also 
very  different  from  that  generally  given.  In  this,  as  in  many  other  parts 
of  the  volume,  the  evidence  of  perfect  faith  in  what  the  writer  says  (one  of 
the  most  refreshing  things  to  the  reader  to  find)  is  one  of  the  peculiar 
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merits  of  the  book.  Unfortunately,  however,  this  is,  in  many  Darts  of 
these  lectures,  accompanied  by  so  great  an  amount  of  intolerance  for  all 
other  opinions  than  his  own,  that  it  seems  to  blind  him  to  every  beauty 
that  is  not  to  be  found  in  mediaeval  art.  To  speak  of  ancient  Grecian  art 
as  false  and  unnatural,  and  again,  (for  he  is  for  ever  bringing  in  his  Pro- 
testantism apropos  of  every  subject,)  of  the  Catholic  Church  as  "accursed"  in 
its  influence  on  Art,  and  even  hesitate  to  pronounce  it  to  be  Christian  at  all : 
all  this  shows  an  extravagance  so  absurd,  as  to  become  nearly  allied  to 
madness,  and  takes  away  much  from  the  usefulness  of  these  lectures, 
as  well  as  from  the  pleasure  which  every  cultivated  mind  will  be  sure  to 
enjoy  in  their  perusal. 


NOTE  to  the  article  "  On  the  Establishment  of  a  National  Gallery  in  Ire- 
land," ante,  pp.  1  and  1 1 0— .[Journal  of  Social  Progress  for  Ja- 
nuary and  July,  Nos.  I.  and  VII.] 

Since  the  above  article  was  published,  the  exertions  of  the  Committee  of 
the  Irish  Institution  for  this  object,  have  borne  fruit  in  an  Act  of  Parlia- 
ment, one  of  the  last  passed  in  the  session  just  concluded:  "An  Act  to 
provide  for  the  establishment  of  a  National  Gallery  of  Paintings,  Sculpture, 
and  the  Fine  Arts,  for  the  care  of  a  Public  Library,  and  the  erection  of  a 
Public  Museum  in  Dublin,"  [17  &  18  Vict,  cap.  xcix.  10th  August, 
1854.]  By  this  piece  of  legislation,  not  only  is  the  establishment  of  a 
National  Gallery  on  a  completely  independent  basis  provided  for,  but 
another  object  to  which  we  have  early  directed  attention*,  the  eventual 
establishment  of  a  free  public  library  for  our  citizeus,  substantially  secured ; 
and  by  a  recital  in  the  act,  the  services  of  Mr.  Dargan,  (the  amount  sub- 
scribed for  the  erection  of  a  testimonial  to  whom  has  been  appropriated 
by  the  committee  to  the  construction  of  the  National  Gallery,)  arc  com- 
memorated by  a  mode  of  compliment  the  most  marked,  because  the  most 
unusual.  The  objects  of  the  act  (which  may  be  regarded  as  a  parliament- 
ary form  of  conveyance  or  deed  of  trust,)  were  several,  but  they  are 
.shortly  and  intelligibly  effected.  Provision  is  made  for  the  building  of  a 
National  Gallery,  within  whose  walls  a  proper  portion  is  to  be  set  apart 
for  a  great  public  library,  the  nucleus  of  which  will  be  formed  by  the  old 
collection  formed  by  Archbishop  Marsh,  and  now  hidden  in  the  neighbour- 
hood of  St.  Patrick's  Cathedral.  A  committee  of  seventeen  Governors  of 
the  National  Gallery  is  incorporated,  with  full  powers  as  a  perpetual  cor- 
poration, independent  of  government  and  of  all  other  public  bodies.  After 
the  building  is  once  erected,  the  functions  of  the  trustees  for  that  purpose 
are  at  an  end,  and  the  legal  property  in  the  building  is  vested  in  the  two 

*  See  the  article  on  the  Establishment  of  Public  Libraries,  page  40,  ante,  No. 
III.  for  March ;  and  especially  to  the  note  at  the  end,  (p.  46.) 
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Corporations  of  the  National  Gallery  and  of  Marsh's  Library  jointly,  for 
ever.  Lastly,  the  fullest  leasing  powers  arc  given  to  owners  having  limited 
interests  to  lease  or  convey  land  for  a  site  in  Dublin,  and  the  diificolties 
created  by  Mr  Sidney  Herbert's  limited  powers  with  respect  to  Leioster 
Lawn,  are  removed  not  only  w  ith  regard  to  the  National  Gallery,  but  also 
w  ith  regard  to  the  Museum  about  to  be  erected  by  the  Dublin  Society  on 
a  portion  of  it. 

§  1.  of  the  Act  creates  five  trustees  for  the  exclusive  purpose  of  erecting 
the  required  building:  The  Earl  of  Charlemout,  (President  of  the  Irish 
Institution);  Mr.  Richard  Griffiths,  (Chairman  of  the  Board  of  Works, 
who  are  to  be  the  builders);  Mr.  George  Roe,  (representing  the  Dargan 
Testimonial  Committee,  and  Chairman  of  that  of  the  Lite  Exhibition); 
Col.  Larcom,  V.P.R.I.A.;  and  Mr.  Thomas  Hutton,  M.H.I.A.  These 
trustees  are  empowered  to  receive  money  for  the  puq>ose  of  the  building 
merely;  and  by  §  2.  to  expend  it  upou  the  purchase  of  a  site  and  the 
erection  of  the  Building.  It  is  through  their  hands  that  the  sums  sub- 
scribed for  a  Dargan  Testimonial  will  be  expended,  and  thus  the  Building 
will  constitute  that  Testimonial. 

§  3.  Empowers  all  owuers  of  limited  interests  (of  course  including  Mr. 
Sidney  Herbert,)  to  make  grants  in  fee-farm,  or  leases  for  999  years,  for 
the  purposes  of  the  act. 

§  4.  Empowers  the  governors  of  Marsh's  Library  to  remove  that  library 
to  the  building  about  to  be  erected,  when  complete,  and  (§  5.)  to  dispose 
of  their  present  premises  after  such  removal;  while  by  §  6.  they  are  saved 
their  exclusive  control  over  the  library  as  trustees  of  it,  uuder  their  own 
act. 

§  7.  Incorporates  Seventeen  persons  and  their  successors  for  ever  as  an 
independent  body  corporate,  under  the  name  of  •*  The  Governors  and 
Guardians  of  the  National  Gallery  of  Ireland,"  with  full  powers  to 
hold  Land,  Paintings,  and  in  fact  all  other  property  necessary  for  their  trust. 
These  Seventeen  persons  consist  of  five  ex  officio  governors: — 1,  the 
President  of  the  Dublin  Society;  2,  the  seuior  Vice  President  of  the  Dublin 
Society;  3,  the  President  of  the  Hibernian  Academy,  (the  head  of  the  profes- 
sion of  artists  in  Ireland,  and  whose  name  ought,  of  course,  to  have  stood  at 
the  head  of  the  list);  4,  the  President  of  the  Irish  Academy,  (the  prin- 
cipal body  representing  the  science  and  literature  of  Ireland) ;  and  5,  the 
Chairman  of  the  Board  of  Works,  (to  which  body  the  execution  of  repairs 
and  all  extensions  of  the  building  will  bo  committed).    Two  members 
deputed  from  time  to  time,  as  vacancies  occur,  by  the  Hibernian  Academy 
(§12)  from  artists  resident  in  Ireland,  the  first  two  being  (6,)  George  Petrie, 
LL.D.,  R.H.A.,  V.P.R.I.A.;  and  (7,)  Thomas  Francis  Mulvany,  R.H.A, 
(both  members  of  the  Irish  Institution ;  and  the  latter,  one  of  the  zealous 
and  admirable  secretaries,  by  whom  the  business  of  the  Committee  has 
been  so  quietly  and  efficiently  carried  on).    Three  members  appointed  by 
the  government,  (and  whose  places  arc  to  be  refilled  up  from  time  to  time,) 
namely,  (8,)  the  Earl  of  Meath;  (9,)  Col.  Larcom,  V.P.R.I.A.;  and  (10,) 
William  Dargan,  M.R.I.A.,  all  V.P.'s  or  members  of  the  Institution  Com- 
mittee ;  and  the  remaining  seven  members  of  the  Board  elected  from  time  to 
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time,  as  vacancies  occur,  by  annual  subscribers  of  One  Guinea,  and  donors  of 
Ten  Guineas*  or  upwards;  or  of  Works  of  Art  of  the  value  of  Twenty 
Pounds  or  upwards  to  the  National  Gallery;  the  first  seven  have  been 
nominated  by  the  Irish  Institution,  and  consist  of  (11,)  the  Earl  of  Charlc- 
mont,  (President);  (12,)  the  Lord  Chancellor;  (13.)  Lord  Talbot  de  Mala- 
hide,  M.RI.A. ;  (14,)  Sir  George  F.  J.  Hodson;  and  (15,)  Messrs.  Hubert 
Callwell,  M.R.I.A. ;  (16,)  James  Calvert  Strongc;  aud  (17,)  J.  E.  Pigot, 
M.R.I.A.;  all  of  theui  of  the  most  active  members  of  the  Institution 
Committee. 

§  8.  Empowers  the  governors  so  incorporated  to  receive  donations  and 
subscriptions  of  every  class  for  the  purposes  of  the  gallery. 

§  9.  Provides  that  the  building  to  bo  erected  by  the  building  trustees, 
must  be  erected,  not  according  to  the  taste  of  the  Board  of  Works,  (which 
is  too  well  known  in  Dublin  to  need  observation  here,)  but  "  according  to 
such  plans  and  specifications,"  and  so  only  as  shall  havo  been  approved  of 
and  44  agreed  upon  by  and  between'''  the  Building  Trustees,  and  the  Boards 
of  the  Gallery  and  of  Marsh's  Library,  respectively.  It  is  to  be  hoped 
that,  by  this  clause,  the  public  will  be  secured  against  anything  very  shock- 
ing in  point  of  taste,  either  iusidc  or  outside  the  gallery. 

§  10.  Vests  the  building,  when  complete,  in  the  two  last  named  Boards 
for  ever:  the  office  and  function  of  the  Building  Trustees  beiug  then  to 
cease  altogether,  that  is,  (may  we  hope,)  in  two  or  three  years  from  the 
present  time. 

§  11.  Limits  the  term  of  office  of  all  the  Governors,  except  the  Jive* 
ex  otBcio  members,  to  Five  Years. 

§  12.  Provides  for  the  succession  of  Governors  by  the  filling  of  vacancies 
in  the  manner  above  described,  with  respect  to  the  election  of  seven  members 
by  subscribers  and  donors  at  large.  It  appears  to  have  been  feared  by  tho 
framers  of  the  act,  that  in  case  the  National  Gallery  became  rich,  (either  by 
public  grants  or  otherwise,)  this  class  would  probably  fall  off,  at  least  so  far 
as  pecuniary  donations  and  subscriptions  are  concerned.  Accordingly,  a 
provision  is  inserted,  by  which,  whenever  on  the  occurrence  of  one  or  more 
vacancies,  there  happen  to  be  less  than  One  Hundred  qualified  voters,  the 
government  shall  appoint  in  place  of  them ;  so  that  care  should  be  taken 
that  at  least  that  number  may  be  kept  on  the  lists,  in  order  to  preserve  to 
the  general  public  the  exercise  of  this  very  useful  franchise,  which  must 
be  exercised  every  five  years,  and  will  certainly,  in  the  ordinary  course  of 
things,  be  so  much  oftener. 

By  this  1 2th  §,  a  useful  saving  is  inserted,  by  which  any  member  of  the 
Board,  who  ceases  to  reside  in  Ireland,  ceases  to  bo  a  member  of  it;  so 
that  we  shall  not  have  absentee  members — names  standiug  in  the  way  of 
realities — such  as  under  their  settlement  the  Hibernian  Academy  are 
obliged  at  so  much  inconvenience  to  endure.  , 

§  13.  Empowers  the  Board  of  Governors  of  the  Gallery  to  make  bye 
laws. 

*  It  is  printed  "  Two"  in  the  act,  by  mistake. 

t  It  is  printed  44  Three"  in  the  act,  but  here  again  by  mistake.  This  mistake  is, 
however,  practically  corrected  by  the  next  section. 
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§  14.  Provides  power  to  the  Governors  of  Marsh's  Library  to  admit  any 
other  collection  of  books  into  the  same  building.  Marsh's  Library  is  a 
collection  valuable  as  such  only  up  to  about  a  hundred  and  fifty  years  ago. 
By  this  section  the  Dublin  Society  and  other  bodies  (why  not  by  some 
arrangement  the  Dublin  Library  Society  also?)  may  combine  with  Marsh's,  to 
give  us  the  practical  advantage  of  a  great  and  tolerably  complete  free  public 
library.  It  remal'  to  be  seen  how  soon  they  will  come  forward,  and  who 
first,  to  take  a  part  in  so  splendid  a  public  work. 

§  15  is  the  Interpretation  Clause,  (without  which  English  Acts,  be  it 
observed,  would  often  be  more  apt  to  do  the  reverse  of  what  their  proposers 
designed,  than  anything  else). 

§§  16  &  17.  Provide  powers  to  effect  the  conveyance  of  part  of  Leinster 
Lawn  to  the  Dublin  Society  for  their  Museum.  Under  these  sections  Mr. 
Herbert  may  lease  or  grant  the  whole  lawn  to  the  Dublin  Society,  and  then 
the  Board  of  Trade  may  divide  it  between  the  Society  and  the  Build* 
ing  Trustees  of  the  National  Gallery  1  [Such  is  the  businesslike  way  in 
which  the  machinery  of  Parliament  performs  the  simplest  operation]. 

§  1 8.  Provides  [urged  by  the  doubtful  necessity  of  the  case]  that "  this 
act  shall  only  extend  to  Ireland!" 

This  Act  of  Parliament  appears  to  us  so  deserving  of  full  note  in  our 
pages,  that  we  have  made  room  for  it  at  the  earliest  moment.  It  is  not, 
(and  especially  in  its  details,)  all  that  we  should  desire,  nor  such  as  the 
present  writer  believes  it  might  most  easily  have  been  made ;  however,  the 
main  features  of  the  plan  of  the  Irish  Institution  arc  carried  out  in  it,  and 
a  very  little  of  judicious  management  alone  is  required  to  oil  the  hiuges  of 
the  apparently  unwieldy  machinery.  We  shall  not,  therefore,  criticize  it 
at  present,  save  only  as  to  the  admission  of  the  Dublin  Society  as  an 
element  in  the  new  body.  This  measure  seems  to  us  to  be  as  completely 
objectless  as  it  is  in  point  of  taste  and  appropriateness  altogether  objection- 
able. We  cannot  understand  the  grounds  upon  which  the  President  and 
senior  Vice  President  of  that  Society  should  be  members  of  a  Board  of  an  Irish 
National  Gallery;  and  if  anything  could  add  to  the  objection  to  these  appoint- 
ments, it  certainly  must  be  the  manner  of  naming  those  functionaries,  as 
they  arc  in  the  act  named,  before  the  President  of  the  Hibernian  Academy. 
We,  however,  cordially  accept  the  more  substantial  portions  of  the  enact- 
ment, and  we  have,  indeed,  only  animadverted  on  this  particular  blemish, 
because  it  smacks  of  a  system  of  selection  in  the  construction  of  Com- 
mittees in  Ireland,  which  we  have  repeatedly  already  pointed  out  to  the 
reprobation  of  well-judging  men,  and  which  we  shall  uever  wittingly  omit 
to  expose  and  condemn. 
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Art.  I. — On  National  Education  in  Music. 

We  believe  it  would  be  unnecessary  to  occupy  the  attention  of  any 
readers  of  this  Journal  with  a  dissertation  upon  the  importance  of  the 
cultivation  of  Music  among  a  people,  as  one  of  the  highest  branches  of 
learning  in  its  effects  upon  the  civilization  of  human  society.  The  diffi- 
culties which  beset  our  path  in  Ireland,  in  every  exertion  that  may  be 
made  for  the  improvement  of  the  peoples'  lives  and  happiness,  are  not 
those  arising  from  mere  ignorance  or  stupidity:  the  general  principles  upon 
which  such  undertakings  as  ourselves  and  others  have  frequently  insisted 
on  are  never  denied,  are  indeed  very  generally  recognized  the  moment 
they  are  asserted;  it  is  here  with  apathy,  rather  than  with  want  of  intel- 
ligence, that  the  soldiers  of  Progress  have  to  contend.  But  for  him  whose 
sphere  is  that  of  the  Journalist,  not  the  Ruler,  for  him  whose  business  it 
must  be  to  plead  rather  than  to  command,  and  to  advise  more  than  actually 
to  do,  it  is  but  possible  to  set  down  in  some  intelligible  form  what  appear 
to  him  to  be  the  practical  conclusions  from  principles  to  which  no  general 
objections  can  be  anticipated,  and  to  point  out  the  means  by  which,  in  his 
judgment,  a  desirable  object  may  be  the  most  easily  and  the  most 
effectually  realized;  ho  can  then  but  hope  that  sooner  or  later  some 
portion  at  least  of  bis  suggestions  may  receive  consideration  from  those 
for  whose  benefit  they  aro  intended,  and  that  in  some  form  or  other  the 
seeds  which  he  has  sown  may  bear  fruit.  Accordingly  the  present  writer, 
in  asking  the  attention  of  the  Irish  people,  or  at  least  of  those  who  have 
any  influence  for  good  amongst  them,  to  the  importance  and  facility  of 
furnishing  our  population  in  general  with  a  sound  and  extensive  Musical 
Education,  does  not  deem  it  necessary  to  enlarge  upon  the  well  known 
power  of  Music  in  softening  and  refining  the  rudest  minds;  nor  yet  upon 
the  great  value  of  such  mental  training  as  the  study  of  the  highly  intel- 
lectual and  abstract  Science  of  Harmony  must  in  its  nature  afford,  liko 
that  of  the  Mathematics  themselves;  nor  vet  upon  the  many  noble  uses 
to  which  Music  may  be,  and  in  most  civilized  countries  is,  applied ;  nor 
even  upon  the  peculiar  purity  of  that  enjoyment  which  the  practice  of  this 
noble  art  so  richly  affords,  even  to  the  uneducated.  All  these  things  aro 
perfectly  well  recognized,  and  the  example  of  the  German  nations  and  of 
Switzerland  is  constantly  mentioned  in  society  as  attesting  the  importance 
of  a  general  cultivation  of  music  to  the  civilization,  the  peace,  and  tho 
happiness  of  a  community.     We  all  kno-.v  that  the  more  of  pure  and 
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innocent  pleasures  we  provide  for  the  daily  recreation  of  the  people,  the 
less  likely  will  they  be  to  sink  into  the  vices  into  which  uneducated 
idleness  ever  so  surely  leads;  we  know  too  that  of  all  pleasures  that  of 
music  alone  is  directly  compatible  with  the  hardest  toil,  and  that  it  ever 
soothes  fatigue  and  encourages  and  vivifies  the  labour  both  of  man  and 
beast.  No  one  hesitates  then  to  desire  that  the  study  and  practice  of 
Music  were  as  general  in  Ireland  as  in  Germany  and  Switzerland,  or  as  iu 
France,  Italy,  or  Spain;  and  thus  we  cannot  help  indulging  in  a  hope 
that,  without  staying  to  insist  and  enlarge  upon  tho  advantages  of  such 
a  consummation,  we  may  find  our  readers  willing  to  consider  practically 
the  feasibility  of  a  particular  plan  of  operations  towards  this  end,  which  to 
ourselves,  after  much  consideration,  docs  appear  feasible,  and  even  to  the 
fullest  extent  of  it.  Without  further  preface,  therefore,  we  proceed  to 
make  some  notes  upon  this  subject  for  their  use. 

The  original  resources  of  Ireland  (and  we  may  likewise  add  of  the 
kindred  Celtic  people  of  Scotland)  are,  in  music,  infinite  in  extent.  These 
treasures  are  almost  confined  to  Melody  alone,  but  iu  Melody  they  may, 
with  little  fear  of  challenge,  be  pronounced  unequalled  throughout  the 
whole  world.  And  wherever  Melody  exists  and  is  honoured,  there  we 
may  be  perfectly  sure  that  every  branch  of  musical  cultivation  will  rapidly 
take  root  when  introduced,  and  richly  prosper  and  extend  itself  in  practice. 
Almost  all  the  modern  composers  have  helped  themselves  profusely  from 
the  stores  of  melody  which  their  own  or  adjacent  countries  supplied,  and 
not  merely  in  the  occasional  introduction  of  movements  into  pianoforte  or 
orchestral  compositions,  (as  in  Haydn,)  but  in  the  choice  of  arias  for  operatic 
works  still  more  largely,  and  with  greater  success.  Kossini  has  embalmed 
many  local  Italian  ballads  among  his  finest  works;  the  "  I)i  tanti  palpUi" 
is,  we  believe,  note  for  note,  taken  from  an  Italian  peasant  ballad;  and 
again,  the  whole  of  the  music  of  "  II  Harbiere  di  Siviglia"  breathes  the 
most  vivid  recollections  of  Andalncian  melodies.  Weber  (himself  wo 
believe  a  Tyrolese)  is  said  to  have  borrowed  even  the  chief  part  of  his 
operatic  melodies  from  the  songs  of  the  Tyrol  and  the  ranz  ties  vaches  of 
Switzerland.  Donizetti  owes  some  of  the  most  popular  of  all  his  songs 
to  a  similar  source:  the  "Com'  c  gentil"  is  a  wellknown  street  ballad  in 
Rome,  and  the  magnificent  "  Brindisi"  (Alboni's  chef  (Twuvres  of  song)  is 
a  Neapolitan  melody,  or  rather  one  originally  of  Spanish  origin  transferred 
to  the  Spanish  part  of  Italy.  Boieldicu  introduces  our  own  FAbhlin  a  ruin 
(under  the  misdescription  of  an  "  air  ecossais")  into  "La  Dame  Blanche," 
in  whose  overture  it  figures  as  the  principal  theme,  though  treated  indeed 
in  a  way  in  which  few  Irish  minstrels  would  recognizo  its  meaning.  And 
observe,  that  by  this  use  of  the  melodies  of  Italy,  the  Tyrol,  Switzerland, 
Spain,  and  France,  those  melodies  themselves  remain  uninjnred,  and  the 
national  feeling  of  the  people  for  them  untainted.  In  Italy  the  delight  of  the 
population  in  the  harmonious  spleudour  of  their  unrivalled  operas  i3  indeed 
unbounded,  but  that  same  population  is  as  much  alive  as  ever,  perhaps  more 
alive,  to  the  loveliness  and  value  of  their  national  melodies  in  an  unadorned 
state.  So  in  Spain,  (where  the  Italian  opera,  sung  either  in  Italian  or 
Spanish,  is  every  where  almost  as  popular  as  in  Itaty,)  the  universal  passion 
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for  the  simple  guitar,  and  the  unlimited  practice  of  singing  by  all  classes  of 
the  people  of  their  own  airs  in  the  purest  Spanish  manner,  seems  rather  to 
have  increased  than  diminished.  And  in  truth  for  a  nation  into  whoso 
soul  Melody  has  ever  entered,  the  love  of  Melody  never  dies.  For  Melody 
is  the  true  language  of  the  heart,  and  appeals  to  the  grander  as  well  as  to 
the  softer  passions,  kindling  these  in  every  shade  of  them  with  a 
directness  and  intensity  which  nothing  else  can  approach  in  degree.  Our 
reason  is  gratified  most  nobly  by  the  intellectual  magnificence  of  Harmony, 
our  cultivated  ears  arc  soothed  by  the  richness  of  its  delicious  combinations — 
but  proudly  as  our  souls  arc  elevated  (sometimes  near  to  bursting  with 
enthusiastic  delight)  by  the  unapproachable,  we  had  almost  said  unimagin- 
able, sublimity  of  Beethoven's  masterpieces  of  scientific  Art,  yet  in  Beethoven 
too,  it  is  the  almost  equally  unfathomable  depth  of  bis  overpowering 
melody  that  ever  most  entirely  captivates  our  hearts*  and  we  can  hardly 
say  that  his  glory  is  more  dazzling  in  the  brilliant  splendours  of  tho 
Battle  Symphony,  or  that  in  C,  than  in  the  passionate  softness  of  the 
Sonate  Pathetique,  or  tho  almost  Irish  tenderness  of  the  Adelaide,  the 
queen  of  all  existing  Ballad  Music.  It  is  where  the  genius  of  Melody  is 
most  vividly  present,  it  is  there  precisely  that  the  cultivation  of  Harmony 
in  addition — tho  Intellectual  part  in  addition  to  the  Spiritual — will  produce 
the  noblest  fruits;  there  Musical  Art  may  bo  expected  to  approach  nearest 
to  its  culminating  point:  ami  if  in  Ireland,  fur  five  and  twenty  centuries, 
Melody  has  been  cultivated  as  we  know  it  was,  and  if  to  this  day  we  have 
preserved  among  our  people  such  countless  and  immeasurable  riches  of 
Melody  as  it  is  now  well  known  wo  have,  what  may  not  be  fairly  expected 
from  the  right  cultivation  of  our  national  taste  for  music  and  our  national 
delicacy  of  ear,  even  though  it  be  indeed  true  that  tho  world  cannot  hope 
for  another  Beethoven,  any  more  than  for  a  second  Napoleon  over  it? 

If  instruction  in  the  science  of  Harmony,  and  tho  cultivation  of  tho 
complete  Art  of  Music,  were  necessarily  to  imply  the  sacrifice  of  tho 
traditions,  taste,  and  practice  of  our  national  melodies,  we,  for  our  parts, 
should  deliberately  condemn  the  introduction  of  such  a  branch  of  modem 
education  into  Ireland:  for  wc  feel  there  is  nothing  left  us  in  tho  world 
which  breathes  so  much  of  the  special  nature  and  individual  character 
of  the  Irish  race,  or  preserves  it  so  purely,  as  those  strains  which  have 
been  "handed  down  to  us  from  the  earlier  ages  of  our  history.  But  wo 
have  no  fear  of  any  such  injury,  and  less  than  ever  now,  when  at  lust  so 
vast  a  body  of  that  early  music  of  every  style  and  description  of  it  has 
been  successfully  collected,  and  is  now  sure  to  be  preserved  for  ever, 
owing  to  the  exertions  of  tho  "Society  for  the  Preservation  and 
Publication  or  the  Melodies  of  Ireland,"  established  under  the  Presi- 
dence  of  Dr.  Petrie,  IMI.A.,  two  years  ago.  Tho  first  necessity 
unquestionably,  was  to  scourc  from  loss  and  oblivion  the  greatest  possible 
quantity  of  that  priceless  music,  which,  in  endless  variety,  still  exists 
unwritten  among  the  peasantry;  to  preserve  every  portion  of  it  absolutely 
pure,  as  it  is  sung  and  played  among  the  people,  and  so  far  as  possible 
tho  Irish  words  allied  to  it  in  past  generations;  to  noto  down  under  tho 
direction  of  those  pcrfcqtly  acquainted  with  the  spirit  of  Irish  performance, 
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(totally  different  as  it  is  in  rhythmical  character  and  expression  from 
that  of  every  other  existing  music,)  the  mode  and  style  of  singing  and 
playing  characteristic  of  the  country;  lastly,  to  collect  and  preserve 
every  thing  which  could  elucidate,  and  by  or  in  connexion  with  which 
men  could  teach  and  learn,  the  Irishncss  of  Irish  Music  of  every  kind. 
Much  of  this,  it  is  delightful  to  know,  is  now  being  done  by  Dr.  Petrie, 
through  the  medium  of  the  society  just  named,  and  the  immense  collections 
of  Irish  Music  at  its  disposal,  his  own  alone  including  above  600  unpub- 
lished airs  to  begiu  with,  will  be  printed  as  fust  as  the  support  which  the 
Society  may  receive  from  the  public  will  permit.  The  student  of  Irish 
Music,  therefore,  will  for  ever  have  the  fullest  opportunities  of  perfecting 
himself  in  its  treasures,  and  the  future  Irish  musician  an  inexhaustible 
source  of  inspiration  at  his  hand.  The  education  of  the  people  in  musical 
knowledge  would  be  sure  here  to  produce  the  same  results  as  in  Italy  and  in 
Spain,  to  make  them  enjoy  more  perfectly  the  excellence  of  these  eternal 
possessions  of  their  race:  and  the  peculiar  genius  of  the  ancient  national 
music  may  thus  one  day  exert  its  noblest  influence  in  guiding  the  tone 
and  marking  the  separate  character  of  a  new  school  of  modern  music  to 
take  a  place  by  those  of  Italy,  Germany,  and  France,  while  the  ballad 
melodies  of  ancient  Ireland  would  still  continue  to  be  sung  with  ever 
increasing  popularity  in  the  midst  of  all  other  music,  as  those  of  Andalusia 
still  are,  even  within  the  walls  of  the  Italian  Opera  at  Seville. 

The  people  of  Ireland  are  fully  as  capable  of  profiting  by  good  instruc- 
tion in  Musical  Science  as  any  other  Celtic  people,  as  those  of  Italy,  or  of 
Spain,  or  of  France;  and  the  civilizing  effects  of  music  must  surely  be 
found  in  practice  as  important  in  Ireland  as  in  Switzerland  or  Germany. 
The  object  of  all  education  is  to  produce  refinement,  and  to  awaken  and 
regulate  the  faculties  of  the  human  mind.  There  is  no  Art  whose  effect  is 
more  immediate  than  that  of  Music  in  melting  down  the  rudest  souls,  in 
substituting  the  softer  and  finer  feelings  of  our  nature  for  the  coarse 
dispositions  which  are  induced  by  daily  contact  with  the  rougher  scenes  of 
common  life.  There  is  no  Science  in  the  prosecution  of  which,  simple  as 
it  is,  the  attention  of  the  mind  is  more  necessary,  and  its  faculties  more 
habituated  to  exertion,  than  that  of  Music  It  is,  therefore,  very  im- 
portant that  this  study  should  become  a  portion  of  the  general  education 
of  every  people,  but  it  is  peculiarly  so  in  Ireland,  because  there  is  do  soil 
in  which  the  seeds  of  musical  knowledge  may  be  reasonably  expected  to 
thrive  more  surely  or  more  rapidly  than  this  of  ours.  It  follows  also  that 
of  the  large  sums  .annually  applied  to  the  education  of  the  people  a 
proportionate  amount  ought  to  be  appropriated  to  this  branch  of  it,  and 
that  measures  should  (and  without  further  delay)  be  taken  for  the  proper 
introduction  of  Music  as  a  department  of  education  in  every  school,  from 
those  of  primary  instruction  to  the  college  and  the  university.  And  it  will 
appear,  we  think,  that  the  expenditure  of  so  small  a  sum  as  five  thousand 
pounds  a  year  would  be  sufficient  to  commence  a  large  and  liberal  system 
of  musical  education  extending  over  the  whole  kingdom,  and  capable  of 
supplying  all  our  wants  in  this  department,  at  least  for  several  years  to 
come.    It  is  to  such  a  plan  then  that  we  desire,  just  uow,  to  invite 
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attention,  to  invite  criticism.  We  shall  not  stop  to  canvass  the  value  of 
the  soggestions  included  in  it  iu  detail,  for  the  details  of  its  parts  may 
be  arranged  in  many  ways  equally  convenient ;  we  shall  but,  as  shortly 
as  we  intelligibly  can,  trace  out  the  principal  features  and  connection 
of  a  plan,  such  as  to  the  present  writer  appears  a  feasible  one,  and  wo 
shall  leave  it  to  our  readers,  and  especially  those  interested  in  the  success 
of  the  great  cause  of  Education  in  Ireland,  iu  every  department,  to 
consider  what  improvements  may  be  made  in  it,  or  what  other  scheme 
may  be  devised  more  likely  to  conduce  to  an  object  which  we  are 
persuaded  only  requires  to  be  suggested,  to  command^  a  general  interest 
equal  to  that  which  we  ourselves  feel  in  its  successful  accomplishment. 

The  first  step  in  a  geueral  system  should  consist  of  the  introduction 
of  the  elements  of  music  among  the  class  books  used,  aud  as  part  of  the 
weekly  study,  in  all  the  primary  schools  throughout  the  couutry.  The 
rudiments  of  harmony  may  be  taught  at  the  same  time  with  those  of 
arithmetic,  to  every  boy  and  girl  who  is  able  to  read,  and  with  the 
assistance  of  a  well  prepared  elementary  manual  the  ordinary  masters  of 
every  village  school  will  be  able  to  instruct  their  pupils  in  these  rudiments* 
Thus  the  first  step  can  be  taken  without  any  expense  or  trouble  beyond 
the  supply  of  a  proper  manual,  and  the  adoption  of  it  as  part  of  their 
regular  ordinary  course  of  teaching,  by  the  Board  of  Education  and  by 
the  Christian  Brothers,  to  be  introduced  into  all  the  schools  under  their 
direction.  The  larger  schools  of  this  class  (as  for  instance,  those  in  tho 
larger  and  richer  couutry  towns)  would  be  capable  of  providing  for  a 
somewhat  greater  amount  of  instruction,  as  well  as  for  some  practice 
in  Music;  and  for  these  some  simple  harmonies  might  be  selected  or 
prepared,  in  the  learning  of  which  the  first  principles  of  the  science  might 
be  practically  explained.* 

In  the  primary  schools,  however,  no  considerable  amount  of  special 
instruction  in  Music  could  (or  indeed,  in  presence  of  greater  necessities  of 
education  daring  the  short  period  of  a  peasant  child's  education,  ought  to) 
be  afforded.  For  those  who  might  desire  to  prosecute  their  studies 
farther  in  this  art,  as  well  as  for  pupils  of  a  somewhat  more  affluent  class 
in  the  larger  provincial  towns,  a  superior  kind  of  education  most  be 
supplied,  and  in  academies  devoted  to  this  special  branch  of  learning. 
Such  secondary  schools  would  certainly  not  be  able  to  support  themselves, 
at  least  for  a  considerable  time,  out  of  fees  so  moderate  as  those  which 
it  would  be  advisable  to  exact  from  the  student  in  the  infancy  of  a  new 
branch  of  education,  and  before  its  practical  value  would  yet  be  felt. 
But  in  order  to  produce  the  necessary  efficiency  of  such  schools  as  part 
of  a  national  system,  they  must,  from  tho  very  first,  be  placed  on  a  liberal 

*  But  where  words  are  used  care  should  be  taken  that  those  words  should  give 
expression  to  the  national  feelings  of  the  Irish  people.  Words  suitable  iu  England 
arc  precisely  the  most  improper  here,  and  the  admission  of  such  airs  and  words  na 
for  their  own  purposes  the  English  Government  have  caused  to  be  introduced  at 
Marl  borough -street  should  be  carefully  guarded  against  (especially  iu  the  8011th 
and  West).  They  find  no  home  in  tho  hearts  of  this  people,  aud'  utterly  fail  of 
their  intended  purpose,  that  of  bringing  up  the  youth  of  Ireland  in  principle*  iu- 
consistent  with  their  well  known  devotion  to  their  ancient  nationality. 
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footing.  They  mnst  afford  the  best  instruction  procurable  in  the  localities 
in  which  they  ore  established,  in  at  least  the  most  necessary  branches  of 
musical  education ;  and  for  this  purpose  the  services  of  the  best  local 
teachers  (provided  they  be  capable  of  performing  the  duty  satisfactorily) 
should  be  engaged  at  a  suitable  rate  of  remuneration,  and  that  rate  should 
be  fixed  at  an  amount  which  might  allow  of  exacting  from  pupils  but 
the  smallest  possible  fees.  Such  a  school  in  any  good  provincial  town 
ought  then  to  include  three  separate  branches  of  practical  instruction  at 
the  least ;  the  theory  of  music,  together  with  either  singing,  or  the  organ, 
or  the  pianoforte;  the  violin  or  violincello;  the  Hute  or  clarionet,  and  tho 
principles  of  wind  instruments  generally.  Each  such  school  should  be 
supplied,  therefore,  with  at  least  three  regular  masters,  and  if  a  salary  of 
£60  a  year  be  secured  to  each  in  addition  to  the  fees  (or  a  proper 
proportion  of  them)  paid  by  students,  the  portion  of  his  time  thus  occupied 
would  be  probably  deemed  by  a  musician  already  engaged  in  teaching 
in  the  same  locality  fairly  paid  for.  Each  such  school  would,  therefore, 
cost,  in  round  numbers,  about  £200  a  year,  allowing  £50  as  the  rent  of 
a  proper  house  for  the  purpose;  and  such  "Secondary  schools  ought  to  be 
simultaneously  established  in  Belfast,  Clonnicl,  Cork,  Perry,  Pundalk 
(or  Drogheda),  Gal  way,  Kilkenny,  Limerick,  and  Waterford,  at  least, 
if  not  in  other  provincial  towns.  The  whole  expeuse,  however,  of  such 
a  system  of  schools  so  distributed  among  nine  of  the  principal  towns  would 
be  only  i  1,800  a  year;  for  any  additional  development  required  in  Cork 
or  Belfast  might  easily  be  borne  out  of  the  large  amount  of  fees  likely  to  be 
received  in  those  rich  and  populous  cities.  The  wants  of  the  metropolis, 
with  respect  to  a  secondary  school,  could  be  pnnided  for  in  the  central 
Academy  we  arc  about  to  describe. 

This  system  of  Secondary  Education  would  be  abundantly  sufficient  for 
the  general  instruction  of  the  people,  and  would  serve  to  draw  out  such 
talent  as  might  advantageously  devote  itself  to  Music  as  a  profession  and 
special  means  of  livelihood  and  of  distinction.  But  a  higher  special 
school  would  st ill  be  necessary  to  complete  the  education  of  the  profes- 
sional musician,  and  for  this  purpose  an  Jkisij  A<  am  my  ok  Misic  should 
be  established  in  Dublin,  upon  the  same  social  footing  as  the  Hibernian 
Academy,  and  accomplishing  for  the  musical  profession  all  that  the 
Hibernian  Academy  might  and  ought  to  have  accomplished  for  that  of  the 
Artists  of  Ireland.  This  academy  should  be  conducted,  in  so  far  as  it 
would  be  the  chief  reunion  of  the  profession,  bv  a  President  and  members 
elected  by,  and  so  constituted  as  to  represent,  the  Profession  generally.  It 
should,  however,  actively  preside  over  the  system  of  education,  and  the  Pre- 
sident and  members  might  fill  the  professorships  in  the  principal  central  school. 
Those  Professorships  should  include  separate  chairs,  in  the  first  instance, 
in  at  least  eight  branches  of  education,  namely:  the  Theory  of  Music;  the 
Practice  of  Singing;  the  Violin;  the.  Violincello;  the  Organ  and  Piano- 
forte; the  Flute  and  Clarionet;  the  Cornet  ami  horns;  and  the  Trombone 
and  Bassoons.  The  Professor  of  the  Theorv  of  Music  should  manifestly  be 
the  most  accomplished  musician  of  the  day  in  Ireland,  if  possible,  and  his 
duties  of  teaching  might  be  confined  to  the  delivery  of  the  necessary  course 
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or  courses  of  lectures  on  the  theory  of  music  every  year,  while  it  might  be 
a  part  of  his  office  to  act  as  the  conductor  of  such  performances  as  should 
be  undertaken  by  the  Academy  in  the  course  of  each  season.  The  salary 
of  such  a  professor  might  be  fixed  at  about  £300  a  year.  The  other 
professors  would  be  fairly  paid  in  Dublin  by  a  salary  averaging  £100  a 
year  each,  in  addition  to  the  whole  or  a  proper  proportion  of  the  fees  of 
their  respective  classes;  and  the  instruction  of  pupils  iu  the  Dublin  , 
Secondary  School  (that  is,  of  pupils  less  advanced  than  those  intended  for 
the  profession)  might  readily  bo  conducted  by  the  same  staff.  The  entire 
expense  of  this  central  academy  would  thus  be  about  £1,200  a  year, 
(allowing  £200  a  year  for  the  rent  of  a  proper  house  in  Dublin  for  the 
purposes  of  such  an  establishment,)  and  this  sum,  in  addition  to  the  £1,800 
required  for  the  nine  provincial  schools,  gives  the  very  moderate  amount 
of  £3000  a  year  for  the  necessary  support  of  a  national  school  system. 

In  connection  with  the  foundation  of  a  complete  system  of  musical 
education  in  Ireland,  however,  arrangements  should  also  be  made  from  the 
first  to  make  the  best  use  of  it  in  practice.  The  smallest  cities  in  Germany 
have  their  regular  operas,  besides  concerts  and  oratorios  frequently 
throughout  the  year.  In  Ireland  also  we  ought  to  have  an  opera,  sup- 
ported by  efficient  local  talent,  and  conducted  on  the  moderate  continental 
scale  of  expense,  not  only  in  Dublin,  but  in  (at  least)  Cork,  Belfast,  and 
Limerick,  among  our  provincial  cities.  The  establishment  of  a  regular 
Opera  keeps  a  certain  number  of  trained  musicians  together,  and  makes 
every  other  kind  of  music  easy  of  access;  so  that  if  it  be  important  to 
accustom  all  classes  of  society  to  the  enjovment  of  good  music  of  every 
kind,  it  is  especially  important  to  provide  for  the  permanent  establishment 
of  an  Opera;  and  if  such  an  establishment  be  placed  under  the  direction 
and  control  of  a  National  Academy  of  Music,  it  may  be  most  easily  pre- 
served from  the  contamination  which  the  evil  taste  of  the  fashionable 
world  obliges  the  managers  of  ordiuary  theatres  to  provide  for  the  public. 
Wc  should  therefore  insist  on  the  establishment  of  an  Opera  at  least  in 
Dublin — it  may  be  small  in  extent  to  begin  with — under  the  censorship  and 
control  of  the  Academy  of  Music,  and  iu  which  the  students  (and  perhaps 
some  of  the  teachers)  of  that  institution  might  bo  secure  I  frequent,  if  not 
coustant,  employment ;  the  Academy  would  soon  naturally  become  the  source 
from  which  performers  as  well  as  teachers,  throughout  the  country,  would 
be  sought  for  every  purpose  connected  with  Music.  In  addition  to  the 
Opera,  the  Academy  itself  should  hold  public  concerts  and  oratorios  occa- 
sionally throughout  the  year — and  not  only  in  Dublin,  but  alternately  in 
the  chief  provincial  cities,  with  the  assistance  of  the  statf  of  the  provincial 
schools — under  the  conduct  of  the  Professor  of  Music,  and  with  the  co- 
operation of  the  professors;  such  concerts  and  oratorios  being  made  the 
means  of  introducing  to  the  public  tho  higher  class  of  classic  compositions, 
old  and  new,  which  might  best  serve  to  raise  the  standard  of  pure  taste, 
and  point  and  direct  the  studies  of  the  schools  throughout  the  country; 
nor  should  the  practice  of  pure  Irish  music  be  lost  sight  of  on  these  occa- 
sions, nor  the  Academy  neglect  to  emphasise  the  beauties  of  our  national 
melodies,  and  to  point  out  how  rich  a  source  of  inspiration  is  always  to  bo 
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found  among  these  treasures  of  ancient  *rt.  Lastly,  after  a  few  years, 
regular  Musical  Festivals  might  be  held  triennially,  or  even  annually,  in 
various  parts  of  Ireland,  and  prizes  held  out  to  students  and  musicians  of 
every  class  for  competition — prizes  valuable  enough  to  excite  the  utmost 
exertions,  and  honoured  enough  to  inspire  the  highest  zeal — prizes  which 
should,  however,  be  open  to  all  comers,  that  so  an  opportunity  might  be 
afforded  to  every  hidden  talent  to  obtain  recognition,  and  be  placed  on  the 
way  to  prosperity  and  fame.  Such  a  system,  adopted  as  a  whole,  would 
supply  a  healthy  stimulus  to  exertion  in  a  new  walk  of  civilized  life,  and 
ought,  even  in  a  few  years,  to  produce  fruits  of  every  kind,  in  the  pro- 
duction not  only  of  accomplished  performers,  but  eventually  of  successful 
composers,  able  to  compete  with  the  richest  of  those  of  the  Continent.  And 
when,  years  heuce,  the  first  attempt  shall  be  made  to  place  an  original  Irish 
Opera  ou  the  stage,  the  composer  will  do  well  to  dismiss  from  his  mind 
everything  which  may  lead  to  the  degradation  of  an  English  libretto,  such 
as  the  worse  than  silly  productions  which  have  satisfied  London  taste  iu 
our  own  time;  and  remember  that  in  the  old  Irish  language  itself,  correctly 
treated,  (as  we  could  easily  show,  if  space  and  the  occasion  permitted,)  he 
will  find  a  vehicle  for  music  yet  softer  than  the  Italian,  grander  than  the 
Spanish,  and  more  flexible  than  French,  or  of  course  than  German — one, 
too,  very  easily  learned  by  the  singer,  and  infinitely  more  easy  of  pronun- 
ciation in  8ovg  than  any  existing  European  tongue.  This  power  of  our 
language  is  not  yet  indeed  recognised,  but  the  present  writer  is  well 
assured  that  it  only  requires  a  little  investigation,  or  a  few  examples,  to 
convince  the  most  sceptical  of  those  who,  ignorant  of  the  Irish,  will  pro- 
bably smile  at  the  suggestion  hero  made — a  suggestion,  the  force  of  which 
will  bo  acknowledged  by  those  of  the  educated  classes  who  have  made  even 
but  a  superficial  acquaintance  with  the  Irish  language. 

We  have  now  sketched  the  means  by  which  musical  education  may 
be  introduced  into  the  existing  primary  schools—  (the  necessary  manuals 
might  be  prepared  or  approved  by  the  Academy  of  Music) — and  that 
education  enlarged  iu  the  nine  Secondary  or  Provincial  Schools,  and  finally 
brought  to  completion  in  an  Academy  in  Dublin.  Arrangements  should 
also  be  made  for  the  attendance  of  clever  and  advanced  pupils  of  the 
primary  schools  at  the  classes  of  the  secondary,  and  for  the  drafting  of 
the  best  pupils  of  these  again  to  the  Dublin  establishment.  And  it  is  in 
these  arrangements  chiefly  that  we  should  propose  to  expend  the  remaining 
£2,000  a  year,  out  of  the  £5,000  which  we  begau  by  declaring  a  proper 
sum  for  the  establishment  of  a  worthy  national  scheme  of  Musical  Educa- 
tion.  Besides  the  opportunity  which  the  presence  of  the  provincial  schools 
in  nine  principal  towns  would  give  to  the  numerous  pupils  in  the  schools 
of  the  Board  of  Education  and  of  the  Christian  Brothers  in  those  places, 
of  atteuding  the  higher  establishment,  (for  which  facilities  should  be  pro- 
vided for  those  likely  to  benefit  especially  by  such  attendance,)  there  should 
be  means  set  apart  by  which  the  most  intelligent  scholars  at  the  villago 
and  rural  primary  schools  might  be  enabled  to  devote  themselves  to 
attendance  at  the  secondary  musical  academies,  as  well  as  at  such  other 
schools  as  the  larger  provincial  towns  afford.    The  authorities  presiding 
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over  the  primary  schools  would  easily  find  means  to  discover  such  students 
as  may  exhibit  any  peculiar  aptitude  in  this  direction,  and  as  the  expense 
of  support  in  the  provincial  towns  is  very  trifling,  a  small  sum  by  way  of 
Scholarship  or  Exhibition  would  abundantly  secure  to  such  students  the 
desired  opportunity  for  a  year  or  more-  For  this  purpose  we  should  not 
consider  £1000  a  year  too  large  a  sum  to  be  appropriated.  Again,  it 
would  be  equally  necessary  to  provide  means  (by  way  of  prize  or  reward) 
to  enable  the  most  distinguished  students  at  the  Provincial  Schools  to  pro- 
secute their  studies  at  the  Dublin  Academy,  with  a  view  to  complete  a  pro- 
fessional education;  and  to  accomplish  this  end,  we  should  propose  the 
establishment  of  ten  annual  Academy  Exhibitions  or  Scholarships,  of  the 
value  of  say  £50  each,  one  for  each  of  the  nine  provincial,  and  one  for  the 
Dublin  Secondary  School.  Lastly,  the  Academy  should  have  tho  means 
of  sending  to  and  keeping  in  (or  assisting  to  reside  in)  Italy  or  France  at 
least  one  advanced  musician  from  among  its  senior  scholars,  and  £100  a 
year  should  be  placed  at  their  disposal  to  be  thus  appropriated.  The 
remaining  £400  a  year,  we  believe,  would  be  best  spent  in  conveying 
assistance,  through  the  Academy,  to  the  permanent  Opera  and  Concert 
staff  in  Dublin,  by  dividing  it  into  bourses,  or  payments  by  way  of  salary 
or  part  salary,  to  the  staff  of  performers,  and  thus  assisting  in  keeping  up 
a  certain  number  of  definite  offices  to  be  filled  by  musicians,  and  enabling 
the  managers  of  the  Opera  to  open  that  establishment  at  a  cheaper  rate  to 
the  general  public,  for  whoso  refinement  aud  education  the  whole  machinery 
of  the  system  is  in  fact  designed  altogether. 

One  of  the  indirect  advantages  of  the  establishment  of  a  National 
Academy  of  Music  in  Dublin  has  yet  to  be  noted,  and  that  is,  the  general 
dissemination  of  good  music  of  every  kind,  which  with  little  trouble  it  may 
be  made  the  means  of  accomplishing  throughout  the  country.  Where  a 
people  know  how  to  read,  they  must  be  supplied  with  books.  Where  they 
know  how  to  read  music,  they  must  be  supplied  with  music  to  read,  la 
France,  Germany,  Switzerland,  Italy,  Spain,  music  is  printed  iu  various 
beautiful  forms,  and  extensively  sold  at  very  cheap  rates.  Here  an  absurd 
system  of  printing  (imported  from  England)  still  rules;  and  a  very  stupid — 
if  not  dishonest — system  of  extortion  on  the  part,  not  of  printers,  but  of  music- 
sellers,  makes  it  impossible  for  men  of  moderate  means  to  buy  at  anything 
like  their  fair  value  the  music  sheets  that  are  printed.  The  Academy  would 
remedy  this  by  establishing  a  first-rate  music  press,  with  all  apparatus  for 
both  type  and  punched-plate  printing,  an  establishment  which  itself  would 
pay  very  well.  There  the  best  classic  music  of  every  kind  should  be  printed 
and  it  might  be  sold  from  the  first  (for  we  have  calculated  it  minutely)  in 
pieces  at  about  one-tenth  the  cost  of  music  as  now  published.  Such  music 
might  include  every  variety  of  song,  as  well  as  of  instrumental  pieces;  and 
if  publishers  were  fools  enough  to  combine  against  such  an  undertaking 
(though  they  need  not  be  interfered  with  as  to  contemporary  publications), 
the  Academy  would  find  means,  through  the  various  musical  schools  over 
the  country,  to  preserve  their  independence  of  the  efforts  of  the  trade. 

Many  other  indirect  benefits  occur  to  us  as  likely  to  arise  from  the 
foundation  of  the  proposed  academy,  but  we  confine  ourselves  to  this  one, 
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as  an  obvions  one  not  hitherto  suggested,  and  which  indeed  might  easily 
be  attained  in  connection  with  any  movement  which  should  excite  general 
interest  among  the  cultivators  and  admirers  of  the  musical  art. 

We  have  now,  however,  completed  our  sketch,  and  shall  not  any  longer 
detain  our  readers.  The  object  of  this  paper  is  not  to  press  the  adoption 
of  any  pet  scheme,  but  only  to  ask  attention  to  some  propositions,  which 
the  writer  only  desires  to  offer  as  his  contribution  to  assist  in  some  serious 
consideration  of  the  whole  subject.  Only  let  us  not  have  petty  peddling 
plans  undertaken  for  carrying  out  that  which  must  be  largely  and  liberally 
done,  if  at  all;  let  us,  if  necessary,  perform  such  a  work  gradually,  but 
let  us  from  the  start  keep  before  our  eyes  its  necessary  development,  and 
not  content  ourselves  with  anything  short  of  the  ultimate  completion  of  a 
system,  which,  to  be  effective,  must  be  large  and  comprehensive. 


Art.  II — The  Census  of  Ireland  for  the  Year  1851.    Part  III.  Report 
on  the  Status  of  Disease    Presented  to  loth  Houses  of  Parliament. 

In  this  very  valuable  and  important  memoir,  embracing  one  of  the  special 
inquiries  of  the  Census  of  1851  into  the  condition  of  the  population  of 
Ireland,  it  has  been  attempted  to  give  a  view  of  the  actual  hygienic  state, 
the  absolute  numbers  ami  relative  proportions  of  the  healthy,  the  sick,  and 
the  infirm,  at  a  certain  day  and  date,  of  a  population  of  known  amount, 
and  living  uuder  tolerably  well-defined  conditions  of  latitude,  soil,  and 
climate.  Such  an  investigation  is  of  far  deeper  importance  and  of  more 
immediate  value  to  the  interests  of  the  community  than  may  be  apparent  at 
first  sight.  We  are  as  yet  but  very  imperfectly  acquainted  with  the  laws 
which  regulate  the  physical  development  of  the  human  race;  the  causation 
of  disease,  and  the  conditions  which  favour  its  production,  are  still  very 
obscure.  Yet  it  cannot  be  dented  that  health  is  impaired,  disease  induced, 
and  life  shortened,  in  innumerable  instances,  by  circumstauccs  which  it 
would  be  possible,  in  some  degree  at  least,  to  control,  perhaps  to  obviate 
altogether.  Some  advance  has  been  already  made  in  this  respect,  for  there 
is  good  reason  for  believing  that  the  mean  duration  of  human  life  has  becu 
appreciably  increased  within  late  years.  And  when  we  shall  have  obtained 
more  sure  data  for  estimating  the  conditions  which  favour  its  prolongation, 
as  well  as  for  obviating  those  which  induce  disease,  a  still  further  increase 
may  be  anticipated.  The  most  important  preliminary  step  in  this  great 
scheme  of  social  progress  is  to  determine,  as  far  as  may  be  possible,  the 
actual  conditions  of  health  and  disease  of  the  population  at  a  given  period. 
The  results  thus  obtained  arc  of  value,  not  only  as  viewed  absolutely,  but 
also  as  standards  of  comparison  in  future  inquiries.  The  tables  of  the 
Irish  Census  Commissioners  in  the  memoir  before  us,  present  us  with  the 
results  which  have  been  obtained  with  regard  to  the  state  of  health  aud 
disease  of  the  people  in  this  country. 

The  extent  of  the  labour  requisite  for  the  successful  prosecution  of  this 
investigation  can  only  be  appreciated  thoroughly  by  those  who  examine 
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the  masses  of  facts  and  figures  from  which  the  conclusions  are  deduced. 
The  inquiry  comprises  not  only  the  ordiuary  forma  of  acute,  chronic, 
endemic,  and  epidemic  diseases,  but  also  all  those  abnormal  conditions, 
whether  congeuital — that  is,  existing  at  birth — or  subsequently  acquired, 
such  as  blindness,  deaf-intiteism,  deformity,  lunacy,  idiotcy,  &c,  which  arc 
found  in  certain  individuals,  who  may  be  otherwise  in  the  enjoyment  of 
more  or  less  perfect  health.  Such  an  inquiry,  whenever  prosecuted,  will 
shew  by  its  numerical  results  the  actual  state  of  health  of  a  particular 
population  at  a  given  period  of  time;  and  by  careful  consideration  of  tho 
data  thus  furnished,  due  allowance  being  made  for  the  influence  exercised 
by  temporary  or  accidental  causes  in  raising  or  lowering  tho  figures 
assigned  to  each  group  of  diseases,  we  shall  be  able  to  arrive  at  a  standard 
expression  for  what  may  be  denominated  the  Normal  Constants  of  Health 
and  Disease  in  a  given  people,  iu  a  given  country,  at  a  certaiu  date,  and 
living  under  known  physical,  physiological,  and  social  conditions.  Inde- 
pendently of  their  scientific  interest,  the  results  are  of  value,  as  furnishing 
the  only  correct  standards  for  the  comparison  of  healthy  and  diseased  con- 
ditions in  dillerent  countries  and  races,  when  sufficiently  extensive  researches 
shall  have  been  carried  out  elsewhere;  they  are  also  of  use,  as  offering  tho 
best  criterion  for  estimating  the  "  status  of  disease"  at  different  periods  of 
time.  In  a  public  point  of  view  these  results  arc  of  the  highest  practical 
moment,  as  on  them  alone  can  be  properly  based  all  future  operations  of 
the  legislature  in  forming  measures  for  the  preservation  of  the  public 
health.  They  also  form  the  foundation  for  all  calculations  respecting  life 
insurance,  as  regards  both  healthy  and  diseased  lives.  It  is  therefore  with 
extreme  interest  that  we  have  perused  the  able  and  comprehensive  memoir 
of  the  Irish  Census  Commissioners,  which  we  believe  has  been  mainly 
drawn  up  by  Mr.  ^V.  It.  Wilde,  the  distinguished  oculist,  of  this  city. 

The  report  is  divided  into  nine  sections,  as  follows: — Section  I  com- 
prises the  Deaf  ami  Dumb.  2.  The  Blind.  3.  The  Lunatic  and  Idiotic. 
4.  The  Lame  and  Decrepid.  2 he  Sick  in  Workhouses..  6.  The  Sick 
in  Hospitals.  7.  The  Sick  in  Prisons.  8.  The  Sick  in  Asylums.  9.  The 
Total  Sick  in  Ireland.  As  far  as  our  limited  space  will  permit,  we  pur- 
pose to  exhibit  some  of  the  chief  and  most  interesting  numerical  results 
obtained  iu  the  inquiries  under  these  several  heads.  The  first  relates  to 
the  deaf-mutes.  To  obtain  the  requisite  information  on  this  subject,  a  very 
full  but  simple  and  well-devised  form  of  queries  was  issued  by  the  Com- 
missioners, and  to  shew  the  excellent  manner  in  which  an  inquiry  of  such 
a  delicate  nature  must  have  been  conducted,  and  how  it  was  received  by 
the  community  at  large,  we  may  refer  to  the  words  of  the  report,  in  which 
it  is  stated  that  in  one  instance  only  was  the  requisite  information  refused. 
After  careful  examination  of  the  returns,  it  was  found  that  the  total  number 
of  deaf  and  dumb  amounted  to  4,7-17,  of  whom  '2,688  were  Males,  2,059 
Females;  of  this  total,  3885  (2,224  M  ,  1,601  F.)  were  born  deaf  and 
dumb;  535  (289  M.,  250  F.)  became  so  after  birth;  of  the  remainder, 
chiefly  mendicants  and  itinerants,  no  further  information  was  obtained. 
Of  tfiosc  actually  deaf  and  dumb,  467  (256  M.,  211  F.),  consisting  of  257 
congenital  and  1 16  acquired  cases,  were  idiotic,  paralytic,  or  both.  Much 
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precaution  was  used  in  the  collection  of  these  returns,  a  medical  examination 
having  been  made  in  all  doubtful  cases;  precautions  were  likewise  taken  to 
exclude  all  the  source  of  error  which  usually  attend  the  narratives  of 
parents  and  relatives;  so  that  the  results  now  presented  in  the  Irish  Census 
may  claim  to  be  ranked  amongst  the  most  perfect  that  have  ever  yet  been 
attained  iu  any  similar  inquiry.  In  a  series  of  tables,  constructed  with 
much  care,  we  have  exhibited  the  numbers  of  the  deaf  and  dumb  in  the 
several  provinces,  counties,  cities,  and  towns  of  Ireland,  the  proportion  of 
males  to  females,  the  ages  and  sexes,  the*  occupations  of  the  deaf  and  dumb, 
and  also  those  of  their  parents;  the  proportion  and  position  in  each  family, 
the  evidences  of  hereditary  influence  or  family  peculiarity,  and  the  causes, 
ages,  diseases,  and  accidents  which  produce  deaf-muteism  in  the  non- 
congenital  cases. 

From  the  particular  investigation  of  certain  cases  some  valuable  facts 
have  been  elicited,  which  support  the  views  now  held  by  the  best  recent 
observers,  that  a  form  of  dumbness  exists,  independent  of  deafness,  under 
certain  conditions  not  yet  well  understood.  This  idiopathic  dumbness  is 
illustrated  by  some  of  the  cases  given  at  p.  '25;  in  considering  this  class 
of  affections,  it  will  be  necessary  to  exclude  those  instances  in  which  the 
muscles  of  the  tongue  share  in  a  paralysis  more  or  less  extensive;  cases 
33,  154,  115,  118,  iu  Mr.  Wilde's  report  are  very  interesting,  as  toler- 
ably perfect  examples  of  this  idiopathic  muteism,  or  dumbness  uncompli- 
cated with  deafness ;  in  three  other  cases  the  muteism  was  very  probably 
paralytic,  certain  motions  of  the  tongue  being  imperfect,  the  upper  cxtremi- 
ies,  face,  and  tongue,  being  paralysed  in  one  of  them. 

What  may  be  the  mode  of  production  of  this  particular  form  of  muteism 
not  dependent  on  acquired  or  congenital  deafness,  is  at  present  not  deter- 
mined; but  perhaps  the  most  interesting  consideration  iu  connection  with 
it  is,  that  there  seems  good  reason  to  believe  that  it  is  not  by  any  means 
incurable,  and  that  with  well  directed  efforts  we  may  be  able,  in  many  in- 
stances at  least,  to  bring  our  unhappy  fellow- being  so  afflicted  to  the  enjoy- 
ment of  that  noblest  of  God's  gifts,  the  power  of  speech.  To  have  proved 
this  is  only  one  amongst  the  many  claims  of  the  noble-hearted  and  philan- 
thropic Giiggenbuhl  to  mortal  and  immortal  rewards.  Dr.  Giiggenbuhl 
has  established  the  fact,  that  a  great  number  of  the  afflicted  creatures 
known  as  "  Cretins,"  affected  with  muteism,  are  not  deaf,  but,  on  the  con- 
trary, possess  a  very  fine  sense  of  hearing,  and  are  capable  of  being  taught 
to  speak.  "  J'ai  vu  a  l'Abendbcrg,"  says  Niepce,  M  quelques-uns  do  ces 
cretins  qui  j  usque-la  n'avaient  fait  entendre  que  des  hurlemeuts,  ou  unc 
espece  de  grognement,  et  qui  etaient  parvenus  &  les  rcmplacer  par  des  sons 
articulees  qu'ils  prononcaient  tres  bien."  These  are  most  encouraging 
results  to  the  humane  and  charitable  engaged  in  the  noble  work  of  instruct- 
ing the  deaf  and  dumb.  The  further  results  contained  in  this  portion  of 
the  report  exhibit  the  moral  and  mental  state  of  the  deaf- mutes,  and  the 
number  and  extent  of  the  charitable  institutions  established  for  their  main- 
tenance aud  education.  The  proportion  of  educated  to  uueducated  is  as 
1  to  4-57. 

The  second  portion  of  the  inquiry  relates  to  the  number  and  condition 
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of  the  Blind.  The  total  number  of  blind  in  Ireland  is  returned  as  7»587 
(3,589  M.,  3,999  F.),  giving  a  proportion  to  the  total  population  of  1  in 
864.  This  section  contains  five  tables,  which  furnish  much  highly  valu- 
able information  as  to  the  proportion  of  civic  and  rural  blind  in  the  several 
cities  and  counties  of  Ireland ;  the  ages,  sexes,  and  previous  occupations  of 
those  thus  affected,  their  state  of  education  and  marriage,  the  amount  of 
accommodation  in  various  asylums,  and  the  varieties  of  diseases  and  acci- 
dents, together  with  the  colour  of  the  eyes  in  a  large  number  of  instances. 
According  to  the  provincial  summaries,  Connaught  presents  the  least,  and 
Munster  the  greatest,  number  of  bliud  in  proportion  to  the  population.  By 
a  comparison  with  the  statistics  of  other  countries,  Mr.  Wilde  deduces 
that,  with  the  exception  of  Norway,  Ireland  presents  the  greatest  number 
of  blind  in  proportion  to  the  population.  In  the  present  state  of  the 
subject  of  vital  statistics  in  Europe,  we  think  these  comparisons  arc,  to  say 
the  least,  premature ;  and  in  this  and  other  portions  of  the  report  in  which 
such  comparisons  are  instituted,  we  regret  to  be  obliged  to  say  that  wo 
think  Mr.  Wilde  has  not  exercised  that  care,  judgment,  and  discretion 
which  so  highly  important  an  investigation  as  that  of  the  comparison  of  the 
parallel  vital  statistics  of  different  countries  requires.  The  machinery  of  the 
Irish  Census  enumeration  is  in  a  state  of  most  remarkable  efficiency, 
admittedly  superior  in  sorao  respects  to  that  of  the  English;  the  results 
are  quite  recent,  and  are  perhaps  as  near  an  approximation  to  the 
exact  truth  as  may  be  ever  expected  in  such  an  inquiry.  The  results  in 
other  countries  are  taken  from  inquiries  made  at  periods  more  or  less 
remote,  some  as  far  back  as  1 840,  and  some,  we  suspect,  even  less  recent ; 
there  is  reason  to  think  that  many  of  the  investigations  iu  question  were 
made  with  a  very  imperfect  machinery,  and  that  a  very  considerable  pro- 
portion of  the  cases,  whether  blind,  lame,  deaf  and  dumb,  or  lunatic  and 
idiotic,  thus  escaped  notice.  It  is  certaiu  likewise  that  there  is  much 
want  of  uniformity  in  the  statistics  of  particular  countries  as  quoted  by  dif- 
ferent writers.  A  comparison  of  results  obtained  by  a  rigid  inquiry  such 
as  that  of  the  Irish  Census  of  1851,  and  those  of  other  countries  made  at 
various  antecedent  periods  and  with  ineffective  machinery,  is  consequently 
of  no  value.  The  English  retnrn3  under  this  head  were  not-  issued  till  after 
the  publication  of  the  Irish  *«  Status  of  Disease,"  and  the  elaborate  investi- 
gations which  they  comprise  cannot  be  compared  directly  with  those  of 
the  Irish  Census. 

At  this  and  another  part  of  the  report  (sec  pp.  45  and  69)  some  very 
inconsiderate  statements  call  for  the  gravest  censure:  we  allude  to  the 
passages  in  which  it  is  attempted  to  be  established  that  the  inhabitants  of 
Ireland  always  presente  d  an  unusual  amount  of  abnormal  physico-physiolo- 
gical  conditions,  such  as  blindness,  lameness,  deformity,  &c.  Such  a  pas- 
sage as  the  following,  unless  supported  by  the  most  incontrovertible  data, 
cannot  be  too  severely  reprehended,  when  put  forward  in  a  work  having 
the  stamp  of  official  authority,  and  further  enhanced  by  the  scientific  posi- 
tion of  the  writer.  At  p.  45  we  find  the  following  passage: — 41  That  this 
country  has  always  presented  a  large  number  of  blind  may  be  gleaned  from 
several  passages  in  the  ancient  records  aud  annals.     Giraldus  Cambrensis 
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says,  that  *  so  many  persons  born  blind,  so  many  lame,  so  many  deformed, 
so  many  wanting  some  of  nature's  gifts,  I  never  met  in  any  other  land.'" 
It  was  not  without  infinite  surprise  that  we  found  Mr.  Wilde  relying  ou 
the  authority  of  Giraldus  Cambrensis  for  any  statements  respecting  the 
inhabitants  of  Ireland.  As  a  man  of  science,  a  scholar,  and  an  antiqua- 
rian, Mr.  Wilde  would  have  required  but  little  consideration  to  convince 
him  that  the  passage  here  cited,  especially  if  judged  by  the  context,  was 
only  one  of  the  numerous  malicious  and  wilful  fabrications  of  this  writer. 
The  statement  is  entirely  opposed  to  the  testimony  of  all  the  writers  who 
preceded  and  followed  Cambtensis;  and  so  far  from  the  statements  of 
Cambrensis  and  Mr.  Wilde  being  supported  by  records  and  annals,  the 
contrary  is  the  fact,  for  exclusive  of  the  Irish  authorities,  who  may  per- 
haps be  suspected  of  partiality,  all  the  English  writers  are  unanimous  in 
their  account  of  the  physical  perfection,  strength,  and  beauty  of  the  Irish 
race.  The  following  passage,  backed  by  the  double  authority  of  Camden 
and  Good,  the  former  quoting  from  the  latter,  and  both  anything  but  par- 
tial judges  of  the  Irish,  is  in  itself  quite  sufficient  to  overthrow  the  state- 
ment of  Giraldus.  Good  says: — 44  In  univcrsuni,  gens  hajc  corporo  valida, 
et  imprimis  agilis,  animo  forti  et  elato,  ingenio  acri,  bellicosa,  vitae  prodiga, 
laboris,  frigoris  et  media?  patiens,"&c.  &c.  We  could  cite  numerous  autho- 
rities to  the  same  effect,  and  many  passages  in  Cambrensis'  own  works 
contradict  the  statement  in  question.  Had  Mr.  Wilde  contented  himself 
with  merely  citing  the  statement  of  Cambrensis,  we  should  have  only 
thought  it  evidence  of  bad  historical  acumen  and  worse  taste,  but  would 
have  deemed  the  matter  entirely  unworthy  of  notice,  so  well  is  the  character 
of  this  writer  known  to  all  in  any  way  conversant  with  Irish  history.  Not 
only,  however,  does  Mr.  Wilde  himself  endorse  the  statement,  as  we  hav^ 
just  scon,  but  in  a  subsequent  page  he  refers  to  this  quotation  as  to  tho 
undisputed  opinion  of  an  authoritative  historian.  At  p.  6D  he  says: — 
"  We  have  already  referred,  at  p.  45,  to  the  ancieut  authority  for  tho 
great  number  of  lame  and  deformed  in  this  country."  We  regret  to  have 
to  point  out  and  mark  with  censure  such  rash,  inconsiderate,  and  unfounded 
statements  in  a  work  of  the  scientific  pretensions  of  the  44  Status  of  Disease." 
Iiut  we  feel  bourn)  in  justice  to  say,  in  direct  opposition  to  the  assertion  of 
Mr.  Wilde,  that  there  is  no  authority  whatever  for  believing  that  the  pro- 
portion of  abnormal  physico  physiological  conditions  was  unusually  great 
amongst  the  Celtic  race  in  Ireland;  and  that,  on  the  contrary,  the  direct 
testimony  of  all  credible  writers  is  opposed  to  such  a  belief. 

The  third  and  fourth  sections  of  the  report  are  occupied  with  the  Lunatic 
and  Idiotic,  and  the  Lame  and  Decrepit.  The  results  with  regard  to  tho 
Lunatic  and  Idiotic  are  based  chiefly  on  the  reports  of  the  Inspectors  of 
Lunatic  Asylums.  It  is  much  to  be  lamented  that  these  gentlemen  have 
not  taken  measures,  in  obtaining  returns  of  the  class  so-called  44  Idiotic," 
to  distinguish  between  the  44  Idiot"  and  the  44  Cretin"  properly  so  called, 
in  conformity  with  the  more  advanced  and  scientific  views  now  entertained 
on  these  subjects.  The  distinction  is  one  of  the  highest  interest  to  humanity, 
as  in  very  many  instauces  the  perhaps  deformed  44  Cretin"  is  curable,  and 
capable  of  being  educated  so  as  to  become  an  independent  and  useful 
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member  of  society,  while  the  idiot  (sometimes  even  with  the  best  possible 
physical  development)  is  generally  in  an  almost  irremediable  state  as  regards 
his  mental  faculties.  These  distinctions  arc  yet  but  little  known  in  this 
country,  and  much  ignorance  prevails  on  the  subject,  an  idea  being  enter- 
tained that  44  Cretinism  has  something  to  do  with  goitre,"  while  numerous 
continental  investigators,  and  more  particularly  those  of  the  Sardinian  Com- 
mission, have  convincingly  shown  that  only  about  one- third  of  the  Cretins 
are  affected  with  goitre.  We  recommend  this  subject  to  the  consideration  of 
the  Irish  authorities;  it  is  one  of  immenso  importance,  when  we  take  into 
account  the  possibility  of  effecting  a  permanent  restoration  to  the  use  of 
reason  of  even  a  small  proportion  of  those  who  are  now  known  as 
41  Idiots." 

We  regret  much  that  our  limits  will  not  permit  us  to  enter  further  into 
the  consideration  of  this  valuable  report  on  the  14  Status  of  Disease"  in 
Ireland.  The  sections  on  temporary  diseases  are  ably  drawn  up,  and 
should  be  consulted  by  all  interested  in  the  statistics  of  disease.  We  have 
here  a  basis  of  comparison  for  the  results  obtained  in  other  countries  and 
in  subsequent  times,  and  the  value  of  such  a  standard  cannot  bo  too 
highly  estimated. 


Art.  Ill  Notices  of  Books. — A  Practical  Treatise  on  Mine  Engineering* 

by  G.  C.  G keen- well,  Colliery  Viewer.  4to.  Parts  1  to  12.  Price 
2*.  Gd.  each.  M.  and  M.  W'.  Lambert,  Grey-street,  Newcastle-upon- 
Tyne.    1853  and  1854. 

It  is  a  singular  circumstance  that  up  to  the  present  moment  there  does  not 
exist  in  the  English  language  a  good  scientific  and  practical  treatise  upon 
mining;  indeed,  until  very  recently,  there  did  not  exist  a  work  of  any 
kind  upon  the  »subject.  The  same  may  be  said  of  the  equally  important 
branch  of  industry,  metallurgy.  Hitherto  this  want  was  not  sensibly  felt, 
for,  in  the  first  place,  the  majority  of  the  persons  engaged  in  these  depart- 
ments have  been,  and  are  still  to  a  great  extent,  men  almost  wholly  unac- 
quainted with  science,  and  who  work  by  a  blind  routine.  And  in  the 
second  place,  the  immense  mineral  resources  of  England,  their  admirable 
geographical  position,  and  that  of  the  country  itself,  relatively  to  other 
nations,  gave  to  England  such  advantages  over  other  countries,  that  rigid 
economy  of  production  could  be  disregarded.  The  reverse  of  this  was  the 
case  on  the  Continent.  Science  conferred  so  manv  benefits  on  industry  iu 
France  during  the  first  T  rench  Revolution,  that  its  importance  as  an  element 
in  industry  was  at  once  recognised  on  the  Continent.  Another  cause  has 
largely  contributed  to  bring  about  this  result — namely,  the  comparative 
poverty  in  mineral  resources  of  most  Continental  Nations  as  compared  with 
Great  Britain,  and  the  absence  of  that  happy  combination,  which,  joined 
with  its  unrivalled  geographical  position,  has  placed  the  latter  country  at 
the  head  of  all  commercial  uations.  Skill  and  science  had  to  make  up  for 
the  want  of  natural  advantages,  and  this  they  have  so  effectually  done, 
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that  France,  Germany,  Belgium,  have  nt  length  become  formidable  rivals 
of  British  trade. 

The  extraordinary  growth  of  material  civilization  now  taking  place,  and 
the  basis  of  which  is  miueral  wealth,  has  created  a  still  greater  demand 
for  coal  and  the  various  metals,  and  impressed,  upon  the  pnblic  mind  the 
necessity  of  economy  of  production.  Men  are  beginning  to  understand 
that  in  order  to  obtain  a  certain  quantity  of  coal,  it  is  not  necessary  to 
waste  a  still  greater  quantity ;  that  in  order  to  work  deep  mines,  it  is  not 
necessary  to  destroy  the  strength  of  the  workmen  in  climbing  hundreds  of 
fathoms  of  ladders,  or  making  them  breathe  a  stifling,  noxious  atmosphere. 
Societies  have  been  formed  for  the  promotion  of  knowledge  connected  with 
mining,  and  schools  for  the  special  education  of  miners  are  beginning  to  be 
established.  Among  the  former  we  may  specially  mention  the  44  North  of 
England  Institute  of  Mining  Engineers,"  at  Newcastle-upon-Tyne,  under 
whose  auspices  several  valuable  contributions  have  been  made  to  mining 
knowledge.  Iu  connection  apparently  with  this  institute,  a  College  of 
Industrial  Science  has  also  been  established  at  Newcastle,  in  which  lectures 
are  given  upon  chemistry,  mining,  &c 

The  lectures  upon  mining  were  given  in  1852,  by  Mr.  G.  0.  Greenwell, 
and  these  he  has  now  made  the  basis  of  a  large  illustrated  work,  which  is 
being  published  iu  parts  at  2s.  6d.  each,  under  the  title  at  the  head  of  this 
notice.  The  object  of  the  author  is  to  provide  a  manual  for  the  use  of 
mining  students  and  of  mining  engineers,  who  have  not  had  an  opportunity 
of  acquiring  previously  a  scientific  education,  which  he  from  experience 
justly  considers  of  the  highest  importance.  It  is  because  of  this  laudable 
object  that  we  notice  the  book,  aud  because  it  is  a  pleasing  indication  of 
the  progress  which  is  taking  place  among  the  mining  classes.  More  than 
this  we  cannot  say  of  the  book,  for  although  rather  expensively  got  up 
and  profusely  illustrated  with  plates  of  sections  (each  number  has  four),  it 
is  not  the  kind  of  book  which  we  had  expected.  The  first  chapter,  which 
occupies  more  than  six  numbers  out  of  about  fifteen  of  which  it  is  to  con- 
sist, is  devoted  to  the  application  of  geology  to  mining,  is  written  in  a  very 
rambling  and  unconnected  style,  and  shows  very  little  acquaintance  with 
the  present  condition  of  science.  The  statistical  data  are  borrowed 
from  writers  who  have  lived  half  a  century  ago.  The  third  chapter  is  alto- 
gether upon  metallurgy,  and  that  too  of  so  elementary  a  character  that 
much  more  information  might  be  obtained  from  Chambers's  Information 
for  the  People.  Mr.  Greenwell  is  evidently  a  practical  man,  and  accord- 
ingly much  information  of  value  is  to  be  found  in  the  fourth  chapter  M  on 
boring  for  coal,"  occupying  part  of  No.  9,  and  the  whole  of  Xos.  10,  11, 
and  12.  Even  here,  too,  there  is  a  want  of  system  and  logical  arrange- 
ment, which  is  much  to  be  regretted.  Judging  from  what  has  been  pub- 
lished, the  work  will  be  more  likely  to  be  finished  in  100  numbers  than 
in  15. 

As  unpreteuding  lectures  the  contents  of  the  book  would  be  of  service, 
but  as  an  expensive  and  pretentious  treatise  on  Mine  Engineering,  we  do 
not  consider  it,  we  regret  to  say,  of  much  value,  and  think  Mr.  Greenwell 
has  entirely  failed  to  effect  his  landable  object. 
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Art.  L — On  a  general  system  of  Art  Education  in  Ireland, 

We  have  repeatedly  had  occasion  to  insist,  in  this  Journal,  on  the  general 
importance  to  every  people  of  some  systematic  education  in  the  principles 
and  practice  of  the  Fine  Arts;  and  we  have  pointed  ont  how  especially 
fruitful  any  well  ordered  system  of  Elementary  Instruction  in  Art  would 
at  once  become  in  Ireland,  in  consequence  of  certain  direct  tendencies  of 
the  Irish  mind,  which,  strongly  disposed  as  it  is  to  what  is  abstract  in 
thought,  but  at  the  same  time  definite  in  expression,  needs  but  the  ad* 
vantages  of  skilful  and  correct  training,  and  a  pure  direction,  to  attain 
very  high  results  in  this  department.  We  shall  not  here  recapitulate  the 
reasons  upon  which  such  an  opinion  and  such  expectations  founded  upon 
it  are  based.  The  taste  of  even  the  most  uneducated  of  the  Irish 
peasantry  (and  we  should  expect  to  find  the  same  among  their  Celtic 
kinsmen  of  Scotland,  Wales,  and  Cornwall)  for  the  pure  mathematics,  is 
very  well  known  to  all  who  have  had  any  opportunity  of  observing  it; 
and  without  going  further  at  present,  we  may  remark  that  it  is  precisely 
with  such  a  taste  we  might  expect  to  find  a  natural  talent  for  drawing  allied, 
since  there  is  no  study  which  better  accustoms  the  mind  and  eye  to  definite 
and  correct  ideas  of  forms  and  proportions  than  that  of  the  pure  mathe- 
matics. If  then  the  ancient  Greeks  were,  and  the  modern  French  are, 
distinguished  from  among  all  their  cotemporaries  by  their  special  delight 
and  general  proficiency  in  Geometry,  we  know  them  to  be  equally  re- 
markable for  ability  in  Drawing  above  all  other  nations,  and  we  may 
reasonably  assume  that  the  people  of  Ireland  would  exhibit  the  same 
species  of  ability  if  their  powers  were  equally  cultivated,  and  their  tastes 
were  afforded  equal  opportunities.* 

And  it  is  not  merely  for  the  student  who  intends  to  become  a  pro- 
fessional artist,  nor  yet  only  for  him  whose  easy  circumstances  in  life  may 
permit  his  making  acquaintance  with  Art  as  a  mere  accomplishment,  that 

*  The  above  remark*  apply,  of  course,  strictly  to  Drawing  (what  the  French 
call  detoin)  and  Perspective  only,  and  not  to  the  other  branches  of  artistic  educa- 
tion, such  as  Colouring,  Composition,  &c  But  the  foundation  of  all  true  success 
in  the  Fine  Arts  consists  precisely  of  Drawing  and  Perspective,  and  in  dealing 
with  the  subject  of  national  education  in  Art,  it  is  not  thought  necessary  par- 
ticularly to  dwell  on  the  superstructure  of  the  system,  where  special  branches  of 
education  would  be  provided  in  Academies  for  the  small  number  of  finished 
students,  out  of  which  the  Profession  of  Painters  would  draw  candidates  for  original . 
reputation  and  lasting  tame. 
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it  is  important  for  the  nation  to  provide  adequate  means  of  accurate  and 
tasteful  education,  though  in  the  opinion  of  the  present  writer  at  least,  it 
were  well  worth  the  pains  and  expense  of  a  great  national  educational 
establishment,  could  even  but  a  few  true  artists  be  the  fruit  in  each 
generation.  Outside  tho  circle  of  candidates  for  professional  rank,  (who 
must  bo  ever  few,)  outside  the  comparatively  narrow  circle  of  the  affluent 
in  search  of  mere  accomplishment,  a  far  more  ample  sphere  extends, 
in  which  Education  in  Drawing  is  destined  to  lead  to  important  practical 
advantages.  Almost  every  trade,  almost  every  manufacture,  will  derive 
from  the  practice  of  Drawing  an  accuracy  and  completeness  now  unknown 
to  it,  while  from  the  ideas  imbibed  in  the  course  of  even  an  elemen- 
tary education  in  tho  first  principles  of  Art,  (guiding  as  these  must 
every  form  of  Ornament  and  ornamental  work — and  what  work  is 
wholly  free  from  some  attempt  at  ornament?)  the  workman  and  his 
manufacture  will  draw  something  of  tasto  and  beanty,  qualities  now  so 
very  rare,  yet,  with  a  view  to  anything  like  real  civilization  of  life  and 
manners,  so  indispensably  necessary.  To  the  Carpenter  aud  the  Cabinet- 
maker, to  the  Builder  and  the  Mason,  to  the  Machinist,  to  the  Artizan,  in 
short  to  tho  workman  in  every  department  of  manufacture,  some  suitable 
education  in  Drawing  is  absolutely  necessary  to  tho  proper  practice  of  his 
trade — how  much  more  of  snch  an  educational  element,  and  better  than 
any  now  procurable  in  Ireland,  would  be  requisite,  if  our  artizaus  would 
in  any  way  improve  in  their  employment — how  much  more,  and  how  much 
better  still,  if  in  point  of  elegance  and  good  taste  they  would  vie  with 
the  productions  of  neighbours  provided  with  such  educational  advantages 
as  the  French,  and  even  of  so  many  other  nations  on  the  Continent. 

In  this  country,  however,  we  have  had  almost  no  education  in  Drawing, 
and  that  which  does  exist  is  unfortunately  meagre  in  extent,  and  miserably 
inferior  in  quality.    Every  Irish  artist  we  know  of  has  been  either  wholly 
or  almost  wholly  self-taught,  and  the  people  at  large  have,  of  course, 
neither  opportunity  nor  inducement  to  struggle  into  this  kiud  of  knowledge. 
In  this  couutry,  therefore,  it  appears  to  ns  to  be  clearly  necessary  to  make 
Elementary  Drawing  an  invariable  part  of  the  Primary  Education  of  the 
people.    Already,  indeed,  the  want  of  it  has  so  far  been  felt,  that  this 
department  of  study  has  been  partially  introduced  (generally  under  ineffi- 
cient direction)  into  a  few  schools  of  the  Christian  Brothers,  and,  with 
somewhat  better  result,  into  the  Dublin  School  of  the  Board  of  Education ; 
and  in  both  cases  the  motion  is  doubtless  one  in  the  right  direction.  But 
the  wants  of  the  country  require  a  great  deal  more  than  this,  nothing  less, 
in  short,  than  the  introduction  of  Elementary  Drawiug  iuto  all  schools  of 
Primary  Education  throughout  the  island,  and  as  part  of,  and  inseparable  from, 
the  course  of  education  practised  in  them.   And  this  first  step  would  be  as 
easy,  as  in  a  late  number  of  this  Journal  it  has  been  shown  would  be  the 
addition  of  the  rudiments  of  Music  to  the  ordinary  course  of  instruction 
at  these  schools;  for  with  the  help  of  a  good  elementary  treatise,  (which 
may  be  very  easily  procured,  provided  we  do  not  go  to  the  Board  of 
Trade  for  it,)  the  rudest  village  schoolmaster  may  easily  direct  the 
elementary  essays  of  his  scholars.    This  part  of  a  general  plan  would  be 
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the  foundation  of  all  the  rest,  and  this  part  of  it  may  be  pnt  in  operation 
at  any  time  by  the  existing  Educational  authorities,  and  without  any 
additional  expense  to  their  present  system. 

Opposite  in  the  scale  to  the  Primary  Schools,  or  those  in  which  the 
first  rudiments  of.  Drawing  should  be  tanght,  and  as  the  ultimate  develop- 
ment and  completion  of  a  national  system  of  Artistic  Education,  would 
in  a  perfect  system,  stand  a  College  or  Academy  devoted  entirely  to  special 
instruction  in  the  Fine  Arts  in  those  higher  and  more  difficult  branches, 
requiring  the  exclusive  devotion  of  the  student.  It  is  in  such  an  institu- 
tion that  the  professional  artist  would  seek,  and  ought  to  find,  the  last 
instructions  in  his  Art;  and  after  there  concluding  a  complete  course  of 
study,  he  ought  to  be  able — so  far  as  education  can  ever  make  him  able — 
to  compete  with  the  original  artists  of  his  day.  Snch  an  institution 
should  supply  the  highest  and  most  perfect  training,  aud  should  be  care- 
fully and  constantly  conducted  by  the  ablest  and  most  accomplished  artists 
in  the  country ;  but  in  Ireland,  at  present,  the  only  substitute  for  snch  a 
College  is  the  chartered  "  Royal  Hibernian  Academy,"  a  body  which  is 
notoriously  inefficient,  if  it  is  not  iudeed,  as  at  present  constituted,  even 
absolute  I  v  incapable  of  ever  becoming  really  effective. 

The  constitution  of  most  "  Iloyal  Academies"  has  been  found  almost 
altogether  unproductive  of  really  valuable  educational  results,  and  these  bodies 
have  often  been  condemned  by  competent  authorities  on  the  subject,  as  tend- 
ing rather  to  injure  and  retard,  than  to  foster  and  direct  the  advance  of  general 
taste  and  the  successful  prosecution  of  professional  studies,  and  as  obstruct- 
ing rather  than  promoting  the  spread  of  artistic  education.  It  appears  to  us, 
indeed,  that  the  general  failure  of  the  chartered  academies  arises,  in  somo 
degree,  from  the  abuse,  rather  than  as  a  direct  consequence,  of  their  con- 
stitutions ;  but  it  is  certainly  true,  that  hamf>cred  as  these  bodies  arc  by  a 
variety  of  extremely  ilf  considered,  useless,  and  embarrassing  restrictions, 
which,  being  iucoq>orated  with  their  charters,  cannot  be  shaken  off,  it 
wonld  often  be  difficult  for  them  to  realize  any  measures  for  the  effective 
execution  of  the  educational  trust  supposed  to  be  reposed  in  them.  Thus 
the  Hibernian  Academy  (to  take  an  instance!  from  ourselves)  consists  of 
Fourteen  Academicians,  among  whom  Sculptors  must,  and  Architects  may 
be,  and  generally  are  represented,  to  whom  is  committed  the  undivided 
property  in  and  care  of  the  establishment;  but  besides  these  fourteen 
Academicians,  there  are  also  Ten  "Associates"  of  the  Academy,  and 
vacancies  among  the  Fourteen  can  only  be  filled  up  from  out  of  the  Ten, 
who  may  thus  be  considered  as  probationary  members  of  the  Institution. 
The  Academy  (that  is,  the  council  of  Fourteen)  is  a  self-electing  body, 
having  the  sole  power  of  filling  up  its  own  vacancies ;  and  it  also  alone 
appoints  to  vacancies  among  the  Ten  Associates.  Again,  when  once  any 
person  is  elected  an  Academician  or  an  Associate,  he  cannot  be  removed, 
even  though  be  should  cease  to  live  in  the  country,  or  to  care  for  the 
establishment.  The  natural  consequence  of  such  a  constitution  is,  that 
this  close  corporation  ceases  in  reality  to  represent  the  profession  at  lnrgc — 
that  it  becomes  accordingly  11  suspect"  to  the  profession  at  large,  and 
assumes  an  attitude  apart  from,  if  not  in  hostility  to  it — that  its  tendency 
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b  to  the  establishment  of  exclusive  cliques  and  coteries,  and  that  every- 
where  (bat  especially  in  a  country  in  which,  as  here,  there  is  at  best  bat 
little  artistic  strength  to  bear  dividing)  the  Academy  is  by  no  means  sure  to 
include  the  available  talent  of  the  population,  and  is  thus  only  too  well  fitted 
to  fail  as  an  educational  institution.  And  the  practice  of  such  an  Academy 
proves  that  it  does  fail.  There  exists  no  hearty  interest  in  its  success,  even 
among  its  own  members,  who  have,  or  act  and  think  as  if  they  bad,  no  re- 
sponsibility, while  they  do  not  recognize  any  relation  as  existing  between 
them  and  tho  so  called  Students.  These  "students"  themselves  consist  of 
strangers,  who  are  permitted  to  draw  from  a  collection  of  casts  from  the  antique, 
and  who  arc  permitted  to  draw  and  paint  from  living  models  supplied  by  the 
Academy,  and  nominally  under  the  direction  of  a  Visitor;  but  there  is  no 
regular  instruction  at  all,  no  authority  over  or  direction  of  the  students,  no 
educational  discipline  of  auy  kind;  and  in  the  rotation  of  Visitors — an 
office  filled  by  tho  academicians  in  turn — and  of  Keepers,  (the  Keeper  also 
an  Academician,  bound  to  reside  in  the  house,  and  in  virtue  of  his  office 
Master  of  the  Antique  Academy,)  it  is  often  to  a  person  incapable  of  direct- 
ing these  schools  at  all,  that  the  duty  of  educating  falls,  for  the  Visitor  or 
Keeper  may  happen  to  have  been  devoted  to  some  special  subject  quite 
apart  from  those  which  he  is  called  on  to  criticize  and  explain.  Lastly, 
should  the  few  competent  members  neglect  to  perform  their  duty  as 
Visitors,  or  even  choose  not  to  enter  the  schools  at  all,  tho  Academy  has 
no  power  (and  the  close  corporation  has  no  inclination)  to  remedy  the 
inconvenience. 

Such  arc  some  of  the  faults  practically  inseparable  from  the  existing 
system  and  constitution  of  a  Royal  Academy  of  Art.  Remedies  will 
suggest  themselves  to  every  reader  of  these  lines,  remedies  more  or  less 
efficacious.  But  we  are  conscious  that,  within  the  circle  of  existing  mem- 
bers of  the  Hibernian  Academy,  there  are  one  or  two,  at  least,  who  are 
frilly  alive  to  the  necessity  of  procuring  a  total  change  both  in  the  forms 
and  the  working  of  that  establishment,  ana"  we  should  prefer  to  see  a  proper 
plan  of  reform  emanate  from  the  Academicians  themselves,  whom  the 
public  attention  just  now  directed  to  the  subject  of  education  in  Art,  will 
probably  awaken  to  a  sense  of  what  is  expected  from  them.  We  shall 
not,  therefore,  at  present,  offer  any  specific  suggestions  of  our  owu  upon 
the  alterations  necessary  in  that  corporation,  but  content  ourselves  with 
shortly  explaiuing  what  we  believe  a  national  Academy  of  Art  ought  to 
be,  and  may  easily  be  made  to  be,  in  Ireland. 

The  sphere  of  such  an  institution — standing  as  it  should  at  the  head, 
and  forming  the  ultimate  development  of  a  general  system  of  education  in 
Art  throughout  the  country — excludes  the  idea  of  anything  like  mere 
elementary  instruction  within  it.  The  students  of  such  an  Academy  should 
be  already  proficient  in  all  the  special  studies  preparatory  to  the  practice 
of  Art.  They  should  be  accurate  in  Drawing,  familiar  with  the  principles 
of  Perspective,  and  acquainted  with  the  principles  of  Colouring  and  with 
the  properties  of  Colours,  as  well  as  practically  accustomed  to  the  use 
of  them.  It  is  ouly  after  completing  a  strict  course  of  somewhat  more 
thau  mere  elementary  education,  therefore,  that  a  student  should  be  per- 
mitted to  attend  the  superior  schools  of  the  Academy,  and  not  without 
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his  being  first  subjected  to  a  strict  and  intelligent  public  entrance  exa- 
mination. In  the  Academy  bo  should  find  himself  provided  with  models 
for  study  of  every  kind,  of  the  highest  excellence  which  the  best  casts  can 
supply,*  and  the  schools  should  be  carefully  divided,  so  that  each  class  (as 
of  figure  drawing  and  figure  painting  from  the  antique,  drawing  and  paint- 
ing from  the  life,  modelling  from  tho  antique  and  from  the  life,  landscape, 
etching,  and  engraving,  &c)  should  be  separate,  and  each  class  conducted 
by  the  ablest  masters  in  that  particular  department,  who  might  also  with 
great  advantage  introduce  the  custom  of  themselves  painting  and  modelling 
in  the  presence  of  the  students  of  the  Academy.  During  the  hours  of 
drawing  or  modelling  from  the  life,  the  Master  should  be  invariably  present, 
not  only  to  preserve  order  and  proper  attention,  but  to  direct  the  proper 
use  of  such  models,  and  to  guide  to  its  highest  results  this  the  most  im- 
portant as  well  as  the  most  difficult  branch  of  the  student's  labours.  In 
all  these  classes  the  powers  of  the  student  would  be  guarded  not  only  by 
the  experience  of  the  Professor,  but  by  the  gradations  prescribed  in  a 
proper  system  of  teaching,  from  attempts  beyond  their  strength ;  and  ho 
who  had  entered  the  Institution  with  only  a  true  eye  and  steady  hand,  an 
elementary  knowledge  of  Anatomy,  and  some  practice  in  drawing  and 
painting  the  more  simple  forms  presented  by  the  human  figure,  would  be 
advanced  by  little  and  little  to  a  practical  familiarity  with  the  best  and 
most  difficult  designs  of  past  genius,  aud  with  the  highest  manifesta- 
tions of  the  power  and  beauty  of  the  living  works  of  creation.  Lastly, 
each  branch  of  practical  study  in  Art,  as  well  as  those  branches  of  science 
allied  to  it,  (as  Anatomy,  Comparative  Anatomy,  Botany,  Geology  ap- 
plied to  Landscape  Art,  and  the  Chemistry  of  Colours,  as  woll  as  Per- 
spective, Drawing,  Colouring,  and  Composition,)  and  in  addition  to  these 
the  History  of  Art  in  general,  and  the  practical  applications  of  Art  in 
Decoration  and  Ornament — all  these  topics  should  be  made  the  subjects  of 
annua]  courses  of  lectures,  the  chairs  of  which  should  be  filled  by  the  ablest 
scientific  men  in  the  metropolis.  The  public,  too,  should  be  brought 
directly  nuder  the  influence  of  such  an  Academy,  by  being  admitted  to 
some  or  all  of  these  courses  of  Lectures.  The  Art  of  Architecture  would 
of  course  form  a  separate  department,  to  bo  taught  theoretically  and 
practically  iu  a  similar  manner. 

Such  an  Academy  would  be,  as  it  appears  to  us,  efficient  and  complete, 
so  far  at  least  as  forms  and  system  could  make  it  so:  the  rest  must  depend 
upon  the  spirit  and  ability  of  its  members,  the  Professors  and  managers  of 
its  various  schools.  And  to  provide  for  its  including  always  the  best 
proficients  in  Art  existing  in  tho  country,  as  well  as  to  draw  close  and 
perpetuate  the  connection  of  the  Academy  with,  and  its  recognition  by,  the 
professiou  ontside  its  walls,  tho  corporation  should  be  so  framed  as  to 
represent  the  profession  generally  as  freely  and  fairly  as  possible.  Such 
an  Academy  never  yet  lived  save  by  help  of  national  support,  and  Ireland 
cannot  be  expected  to  supply  the  first  exception  to  a  rule  which  neither 

*  And  its  schools  should  be  in  the  neighbourhood  of  the  National  Gallery, 
when  founded,  so  as  to  have  the  benefit  of  the  practical  use  of  the  works  which  it 
will  contain. 
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France  nor  Italy  has  been  able  to  iguore  or  disprove;  such  an  Academy 

(for  its  Professors  most  be  properly  remunerated)  must  be  much  more 
largely  supported  than  by  the  paltry  grant  of  £300  a  year  doled  out  to 
the  shadow  of  it  at  present  in  existence  in  Abbey-street,  which  is  barely 
adequate  to  remunerate  one  competent  officer.  It  would  be,  on  the  other 
hand,  a  fitting  return  to  demand  of  the  profession  a  payment  to  the  public 
in  kind,  and  that  which  we  should  suggest  would  be,  that  each  year  the 
Academy — and  its  members  all  in  turn — should  contribute  to  a  department 
of  the  National  Gallery  some  one  worthy  Work  of  Art,  commemorating  or 
illustrating  the  history  or  life  of  this  our  Nation  of  Ireland,  It  is  thus 
that  the  genius  of  the  artist  might  best  become  known,  and  being  known, 
live  for  ever ;  while  at  the  same  time  his  influence,  that  of  the  Academy, 
that  of  Art  itself,  would  be  most  favourably  and  most  powerfully  exer- 
cised upon  the  mass  of  the  people,  for  whom  all  highest  Art  really  is. 

Wc  have  now  pointed  out  those  portions  of  a  comprehensive  system  of 
Education  in  Art  which  may  be  realized  by  some  expansion  of  existing 
Institutions.  The  elementary  or  primary  part  can  bo  at  once  introduced 
into  the  ordinary  primary  schools  all  over  the  couutry.  The  fiual  College 
of  pure  Art  may  take  the  form  of  a  reconstituted  Hibernian  Academy, 
provided  tho  various  departments  abovo  sketched  out  be  adequately 
filled,  and  pecuniary  support  be  secured  by  the  state  to  an  cxteut 
sufficient  to  command,  by  adequate  remuneration,  the  services  of  the 
best  men  among  us  in  so  many  different  chairs  and  masterships.  An 
intermediate  space  remains  in  the  system  to  be  provided  for,  and  here  we 
should  require  a  class  of  schools  which,  in  their  relation  to  the  Acadamy 
itself,  indeed,  would  be  elementary  in  character,  but  in  which  Art  alone, 
in  its  various  departments,  would  be  taught,  unmixed  with  and  quite 
apart  from  any  other  branch  of  education.  In  the  primary  schools  but 
the  merest  rudiments  of  drawiug  could  be  introduced  as  a  very  subordi- 
nate part  of  a  substantial  general  education.  In  the  separate  Schools  of 
mere  Art  this  subject  alone  should  be  attended  to,  although  the  quantity 
of  time  required  from  each  student  in  the  course  of  the  week  may  be 
small  enough  to  leave  time  undisturbed  in  the  pursuit  of  other  studies 
where  the  profession  of  Art  should  uot  be  his  destination.  Of  this  class 
of  school  wc  shall  not  need  to  draw  any  description  in  detail.  The  plan, 
principle,  and  practice,  upon  which  such  schools  ought  to  bo  conducted 
form  the  subject  of  one  of  tho  ablest  Reports  upon  any  subject  we  are 
acquainted  with,  that  drawn  np  by  M.  IIavaisson,  (the  Inspector  General 
of  Superior  Instruction  ip  France,)  of  which  a  translation  in  full  was 
printed  in  a  former  number  of  this  Journal*  In  that  report  (which 
the  render  should  carefully  study  if  he  wishes  really  to  understand  this 
subject)  every  detail  will  be  found,  and  if  we  had  space  now  to  go  over 
the  same  ground,  we  should,  in  fact,  but  make  extracts  from  that 
admirable  document.    Intermediate  schools  should,  of  course,  be  estab- 

*  Journal  of  Social  Progress,  No.  VI.,  June,  1854,  pnge  81 — 102.  It  is  the 
report  of  a  Government  Commission  on  the  subject  of  Education  in  Art,  espe- 
cially in  Ornamental  Art,  in  France ;  a  commission  including  some  of  the  most 
distinguished  Artists  and  Piufessors  in  that  country. 
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lished  in  the  chief  provincial  towns,  wherever  the  extent  of  population  made 
it  likely  they  would  be  adequately  attended,  and  these  schools  also  would 
manifestly  require  substantial  support  from  the  state,  iu  addition  to  the 
sums  which  might  be  received  by  them  as  fees  for  instruction.  They 
should  be  directed  by  well-trained  masters,  and  the  course  of  education 
there  should  proceed  as  high  as,  at  least,  the  correct  drawing,  and 
simple  painting,  of  the  single  human  figure,  and  of  the  simpler  forms  of 
animals,  vegetables,  and  rocks,  made  intelligible  by  a  good  elementary 
education  in  Anatomy,  and  some  instruction  in  Botany  and  Geology. 
From  such  schools  the  academy  would  draw  its  pupils,  and  the  ambition 
of  the  abler  students  might  be  encouraged  by  prizes  and  medals,  and  by 
Exhibitions  of  sufficient  value  to  provide  for  their  education  for  some  time 
in  the  schools  of  the  central  Academy  in  Dublin.  In  these  schools,  also, 
should  be  provided  a  distinct  system  of  Education  in  Ornamental  and 
Decorative  Art,  which  might  be  attended  by  mechanics  and  artizans  of 
every  kind,  who  should  be  encouraged  to  learn  its  principles  by  being 
admitted  at  the  lowest  rate  of  fees,  by  prizes,  and,  of  course,  by  an 
arrangement  of  the  hours  of  instruction,  which  shonld  be  made  convenient 
for  them,  without  interfering  with  their  regular  employments. 

And  here  we  had  iutended  to  offer  some  remarks  upon  the  system  (if 
indeed  it  can  be  called  so)  on  which  the  English  Government  have,  through 
their  Board  of  Trade,  attempted  to  direct  some  general  education  in  art 
in  England,  and  from  which,  we  regret  to  say,  Ireland  has  not  had  the  good 
fortune  to  escape.  But  the  limits  of  our  space  compel  us  lo  postpone  this  sub- 
ject to  another  opportunity.  Tho  utter  failure  of  the  "  Departmcut  of  Art"  set 
np  by  the  Board  of  Trade  above  mentioned,  begins  to  bo  pretty  generally 
acknowledged,  as  the  able  and  spirited  resolutions  of  the  local  committee  of  the 
Manchester  School,  last  snmmer,  and  a  similar  movement  in  Belfast  a  few 
months  before,  seem  to  indicate.  In  Dublin  we  have  had  one  of  the  worst 
conducted  establishments  of  any,  and  that  of  late,  it  is  understood,  in  spite 
of  the  Committee  of  Management  placed  over  it:  but  in  Dublin  the  only 
6chool  of  Art  hns  unfortnuately  been  buried  under  the  shadow  of  the  Royal 
Duhlin  Society,  whose  incompetence  for  such  a  trust  has  long  been  rather 
the  laughing  stock  than  the  subject  of  serious  complaint  among  those  who 
look  into  such  matters  in  Dublin.  Upon  tho  system  developed  in  blue 
books,  and  the  practice  of  it  in  Ireland, — especially  in  the  case  of  the 
Dublin  Society's  school, — wo  shall  take  another  occasion  to  make  a 
separate  exjwsition  of  what  we  believe  to  be  the  truth,  to  our  readers, 
and  if  it  may  be,  to  all  such  of  the  public  as  have  at  heart  the  interests  of 
Education  in  Art  in  Ireland  or  any  where  else;  and  we  believe  they  will  find 
in  the  subject  a  lesson  and  a  warning  of  no  light  import.  For  the  present, 
however,  we  must  rest  content  with  the  hasty  sketch  we  have  made  (by  way 
of  suggestion)  of  a  possible  system  of  natioual  Education  in  Art,  and  of  its 
complete  development  in  a  true  national  Academy  worthy  of  a  metropolis. 

The  entire  system  here  suggested  would  consist  then  of  a  National 
Academy,  a  scries  of  secondary  Schools  of  Art,  (of  which  there  should  be 
at  least  eight:  as  in  Dublin,  Cork,  Belfast,  Limerick,  Watcrford,  Clonmel, 
Galway,  and  Dcrry,)  and  tho  addition  of  elementary  instruction  in  Art  by 
the  aid  of  proper  books,  to  the  course  of  education  now  practised  in  the 
primary  schools  throughout  the  country.    The  whole  expense  of  such  a 
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system,  vast  as  it  is,  and  great  as  must  undoubtedly  be  the  results  of  it, 
would  be  comparatively  small,  very  little  more  indeed  than  that  of  the  system 
of  Musical  Education  proposed  in  a  late  number  of  this  Journal;  our  calcu- 
lation would  lead  to  fixing  £6000  a  year  as  a  sufficient  sum  to  remunerate 
a  proper  staff  of  teachers  and  professors  in  the  first  instance,  and  we  have 
little  doubt  that  the  impetus  given  to  Art  in  the  country  by  such  an  estab- 
lishment would,  after  a  very  few  years,  produce  an  abundant  additional 
income,  by  fees  and  subscriptions,  so  as  to  provide  for  a  still  better  payment 
of  that  staff  and  for  a  further  extension  of  the  system.  (That  calculation  is 
given  below.*)  ]f  this  be  the  case  it  is  to  be  hoped  there  are  sufficient  of 
enlightened  men  still  in  Ireland  to  recognise  the  vast  importance  of  completing 
such  an  undertaking,  and  of  insisting  on  the  appropriation  to  this  purpose  of 
the  small  sum  necessary  out  of  the  general  taxation  of  the  country. 

One  word  before  we  conclude.  It  is  notorious  that  in  England  there  are 
few  if  any  students  of  Drawing,  scarcely  an  Academician  even  who  can  draw 
correctly,  though  many  artists  that  can  colour  well.  It  is  equally  notorious 
that  there  is  very  little  cultivated  taste  for,  or  knowledge  of  the  principles  of, 
Art,  even  among  the  cultivated  classes  in  England.  It  is  likewise  certain, 
on  the  other  hand,  that  in  France  education  in  art  has  reached  great  perfec- 
tion, and  that  in  Drawing  especially  the  system  and  the  teachers  of  France  are 
unrivalled.  We  would,  therefore  earnestly  impress  upon  the  friends  of  Art 
in  Ireland  the  propriety  of  introducing  the  French  system  of  instruction 
here,  and  introducing  it  by  the  aid  of  French  teachers.  If  the  measures 
here  suggested  be  ever  taken,  we  feel  convinced  that  the  noblest  results  will 
follow  in  every  department  of  Irish  life  both  spiritual  and  material.  If  they 
be  taken  now,  we  feel  equally  persuaded  that  this  time  will  be  found  pecu- 
liarly favourable  for  their  cordial  general  acceptance  and  immediate  success. 

•  The  expense  of  the  Metropolitan  Academy  may  be  taken  at  about  £2,000  a 
year.  The  Master  of  the  Life  Academy  and  Teacher  of  Painting,  should  receive, 
at  least,  £300,  besides  an  additional  £100  a  year  as  Professor,  for  the  necessary 
courses  of  Lectures  on  Drawing,  Painting,  and  Composition.  The  Master  of  the 
Antique  Academy  and  Teacher  of  Drawing,  at  least  £300.  The  Master  of 
Modelling  (since  pupils  in  this  class  would  be  fewer,  and  less  time  occupied)  £200, 
liesides  £."»0  additional  for  a  course  of  Lectures  as  Professor  of  Sculpture.  The  Mas- 
ter of  Landscape  £300.  The  Professor  of  Architecture  £200,  besides  £50  addi- 
tional for  a  course  of  Lectures  on  Perspective.  The  Master  of  Etching  and 
Engraving,  £150.  An  Academician  should  receive  £50  for  an  annual  course 
on  the  ili&lory  of  Art ;  and  another  should  receive  £100  for  the  necessarily 
longer  course  on  the  principles  of  the  Application  of  Art  to  Ornament  and 
Decoration.  Lastly,  there  cannot  be  less  than  £50  each  devoted  to  the  four 
auxiliary  courses  of  Anatomy,  Comparative  Anatomy,  Botany,  and  Geology,  (all 
as  applied  to  Art,)  and  the  Chemistry  of  Colours.  Total,  £2,000.  In  each  of 
the  eight  Schools  of  Art  of  the  second  class,  at  least  three  teachers  would  be 
necessary,  namely,  a  Master  of  Drawing  and  Painting  at  £200;  a  Master  of 
Landscape  and  Ornament  at  £200;  and  a  Master  of  Modelling  at  £100,  or  £500 
each,  that  is  in  all  £4,000.  Total  expense  of  the  entire  staff  required  in  the 
whole  system,  £l>,000.  Some  of  these  sums  may  be  objected  to  as  too  large ;  in 
our  opiuion  nearly  all  of  them  arc  too  small.  We  have  bad  masters  in  every 
school,  precisely  because  we  do  not  offer  salaries  which  well-educated  men  will 
accept,  and  thus  education  suffers  on  the  one  hand,  while  on  the  other  the  Artist 
almost  becomes  a  mechanical  tradesman,  because  he  is  treated  as  if  he  were  one. 
Until  this  pnrt  of  our  false  system  is  corrected,  every  other  arrangement,  how- 
splendid  soever  it  may  appear  on  paper,  must  prove  barren  and  idle  as  the  wind — 
unless,  indeed,  to  supply  material  for  blue  books,  and  such  like  valuable  additions 
to  literature. 
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Art.  II. — Proposal  to  establish  an  additional  Bank  in  Dublin  considered. 

Second  Article.    By  "  Turgot." 

TO  THE  EDITOR  OF  THE  JOURNAL  OF  SOCIAL  PROGRESS. 

Mr  Dear  Sir, — The  paper  which  appeared  in  your  October  number, 
on  the  **  Establishment  of  an  additional  Bank  in  Dublin,"  has,  as  you  are 
aware,  excited  considerable  interest  not  only  in  our  metropolis,  but  also 
in  Belfast,  Glasgow,  and  some  other  towns.  So  far  as  I  have  been  able 
to  ascertain  it,  the  general  conviction  on  the  mind  of  the  public  seems 
to  be  that  the  views  therein  propounded  are  substantially  correct.  Some 
dissenting  voices  there  undoubtedly  have  been,  though  certainly  not  more 
than  I  had  been  prepared  to  anticipate;  but  the  objections  raised  are  not 
of  the  most  vital  character,  and  all,  without  exception,  refer  to  points  that 
will  admit  of  easy  explanation.  To  that  explanation,  however,  your 
readers  are  fully  entitled,  and  1  feel  the  more  pleasure  in  rendering  it,  as 
I  am  conscious  of  not  having  been  able  to  do  justice  to  several  branches  of  the 
argument  within  the  limits  which  a  short  and  rapid  resume  imposed  upon  me. 

For  the  sake  of  greater  clearness  it  may  be  as  well  to  premise  that  the 
paper  referred  to  was  devoted  to  the  consideration  of  three  distinct  points: 
1st,  the  enunciation  of  one  or  two  of  the  essential  principles  of  all 
correct  banking;  2nd,  a  statement  of  the  actual  practice  of  our  metro- 
politan banks  in  reference  to  those  principles;  and  3rd,  the  suggestion  of 
what  I  considered  the  best  remedy  for  the  defects  existing  in  that  practice. 
It  follows,  therefore,  that  objections  might  be  raised  on  independent 
grounds  to  each  or  all  of  these  three  sections. 

With  reference  to  the  theory  of  the  subject,  I  am  happy  to  state,  that 
up  to  the  present  time  I  have  heard  of  but  one  objection  being  raised  to 
any  of  the  principles  propounded  in  the  paper.  These  consisted  of  three; 
two  more  important,'  and  one  less  so.  The  first  was  to  the  effect  that  a 
sound  system  of  banking  must  comprise  not  only  the  transactions  arising 
from  the  discounts  of  its  supporters,  but  also  the  granting  of  advances  in 
the  form  of  "cash  credits"  upon  personal  and  other  securities,  to  such 
as  may  find,  an  accommodation  of  that  description  necessary.  The  second 
was  intimately  connected  with  the  preceding,  and  required  that  each  bank 
should  transact  all  the  business  of  its  customers.  And  the  third,  as 
supplemental  to  the  former  two,  insisted  that  no  banking  system  can  be 
complete  which  does  not  encourage  the  practice  of  economy  amongst  our 
retail  dealers  and  minor  capitalists,  by  allowing  them  interest  on  the  daily 
balances  of  their  operative  deposit  accounts.  As  neither  of  these  three 
principles  has  been  at  all  impugned,  at  least  with  a  single  exception,  to 
which  I  shall  refer  hereafter,  it  will  hardly  be  thought  that  they  stand  in 
need  of  any  further  confirmation. 

With  regard  to  the  statements  respecting  the  actual  practice  of  our 
metropolitan  establishments,  I  might  almost  express  myself  in  terms  no 
less  emphatic  than  the  preceding.  The  amount  of  objection  that  has  been 
oftcred  to  this  part  of  the  paper  has  been  extremely  trifling.  Indeed  the 
facts  of  the  case  are  too  well  understood  to  admit  of  doubt  or  contradic- 
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tion.  Every  one  who  keeps  a  banking  account  must  be  aware  that  oar 
banks  are  not  in  the  habit  of  granting  the  permission  to  overdraw,  save  in 
cases  so  exceptional,  as  to  amount  in  tho  year  to  a  very  small  pcr-centage 
upon  the  sums  annually  advanced  in  the  form  of  discounts.  Nor  can  it  be 
less  generally  known  that  nearly  all  our  extensive  merchants  are  obliged  to 
keep  accounts  open  with  two  or  more  banks  simultaneously,  in  consequence 
of  their  inability  to  have  all  their  discounts  transacted  by  any  single  bank. 
And  as  to  the  encouragement  of  small  accounts,  the  very  great  proportion 
of  our  retail  traders,  whose  names  are  not  enrolled  amongst  the  customers 
of  any  bank,  is  sufficient  evidence  of  the  inadequacy  of  our  present 
arrangements,  to  provide  for  tho  existing  wants  of  this  large  and  very 
important  class  of  our  most  industrious  citizens. 

It  has  indeed  been  said  by  a  correspondent  in  a  private  letter,  that  one 
of  our  Dublin  banks,  at  least,  is  in  the  practice  of  "  giving  cash  credits  to 
every  one  who  asks  for  them,  and  is  entitled  to  receive  them."  Now,  I 
am  not  at  all  disposed  to  dispute  the  fact  that  the  bank  referred  to  may  be  in 
the  practice  of  granting  them  in  certain  cases.  But  the  question  between 
us  hinges  entirely  npou  the  extent  to  which  they  grant  them,  and  the 
adequacy  of  the  amount  so  granted  to  meet  the  requirements  of  our 
citizens.  Another  gentlemen  (a  bank  director)  has  hinted  that  I  must  be 
misinformed  as  to  the  extent  to  which  they  are  granted  in  Scotland.  To 
both  of  these  objections  it  will  probably  be  sufficient  to  reply,  that  wc 
have  no  less  an  authority  than  a  committee  of  the  Houso  of  Lords,  which 
was  appointed  in  1826,  to  report  on  the  question  of  Scotch  and  Irish 
banking,  for  the  fact,  that  in  Scotland  every  one  who  cau  produce  two  or 
more  competent  sureties,  and  whose  character,  the  nature  of  his  business, 
and  the  sufficiency  of  his  securities,  will  bear  the  test  of  full  examination, 
"  is  allowed  to  open  a  credit,  and  either  to  draw  upon  the  bank  for  the 
whole  of  its  amount,  or  for  such  part  as  his  daily  transactions  may 
require;*'  and  that  tho  total  amount  of  credits  so  granted  has  been  esti- 
mated at  five  millions,  sterling,  of  which  the  probable  average  amount 
advanced  at  any  given  time  might  be  one-third.  And  if  this  estimate  be 
corrected  np  to  the  present  date,  so  as  to  correspond  with  the  rapid 
development  of  trade  and  manufactures  throughout  tho  intervening  period, 
it  is  obvious  that  tho  five  millions  would  bo  augmented  to  the  extent  of 
one  or  two  millions  more.  Nor  is  tho  evidence  less  conclusive  with  regard 
to  some  of  the  principal  towns  in  England.  The  following  is  takeu  from  the 
third  half-yearly  report  of  the  Hoyal  British  Bank,  au  establishment  receutly 
opened  iu  London  for  the  transaction  of  business  ou  the  Scotch  system : — 

"  The  whole  payments  made  by  the  bunk  in  cash  credits  have  been,  since  tho 
opening,  30,964,  amouuting  to  £1,142,838,  averaging  £28  10s.  each;  and  the 
whole  receipts  15,216,  amounting  to  £1,009,694,  averaging  £66  6s.  each.  Had 
the  above  payments  becu  made  by  the  ordinary  method  of  discounts,  the  stamp 
dutv  alone  would  have  cost  the  parties  £4,995  10s.,  besides  a  vast  amount  of 
trouble  from  which  they  are  exempted  by  the  method  of  cash  credits." 

In  this  sense,  at  least,  it  must  be  admitted  that  cash  credits  have  never 
existed  in  Dublin,  nor  indeed  iu  the  ceutral  and  southern  districts  of  the 
island.  And  yet  if  a  single  bank  in  Loudon,  which  is  very  far  from  being 
one  of  the  most  extensive  in  that  city,  could  advance  cash  credits  to  the 
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amount  of  more  than  a  million,  sterling,  in  the  first  eighteen  months  of  its 
existence,  I  think  it  would  not  be  too  much  to  expect  that  our  Dublin 
banks,  which  possess  an  aggregate  paiil  up  capital  of  nearly  five  millions, 
and  whose  total  available  resources  can  hardly  fall  short  of  three  times 
that  amount,  should  devote  some  half  million  or  so  of  those  resources  to  a 
species  of  investment  that,  wherever  it  has  been  tested,  has  invariably 
been  (bund  as  lucrative  to  the  banks  themselves,  as  it  has  been  advan- 
tageous to  the  community  at  large. 

I  have  also  been  informed  by  another  gentleman,  that  the  bank  with 
which  he  is  connected  is  accustomed  to  give  cash  credits  in  all  its  branches, 
**  but  that  inasmuch  as  it  never  gives  them  without  being  fully  secured  in 
the  amount,  it  is  perfectly  immaterial  whether  the  recipient  has  a  second 
accouut  or  not."  As  this  is  the  instance  to  which  I  alluded  before,  and 
the  only  one  of  which  I  have  yet  heard  in  which  either  of  the  three 
principles  has  been  called  in  question,  it  must  not  be  passed  over  without 
some  words  of  explanation.  So  far  as  tho  practice  of  the  bank  is  con- 
cerned, the  simplest  and  most  forcible  proof  of  the  unsoundness  of  the 
principle  by  which  it  is  guided  in  its  cash  advances,  is  to  be  found  in  tho 
extremely  limited  extent  to  which  its  customers  have  ever  been  able  to 
avail  themselves  of  them.  The  advantages  presented  by  a  cash  credit,  as 
compared  with  a  mere  discount  acconnt,  are  so  superior,  that  there  are 
very  few  in  the  practice  of  keeping  tho  latter,  who  would  not  at  times 
avail  themselves  of  the  former,  if  the  restrictions  under  which  they  are 
limited  were  not  equivalent  to  a  practical  prohibition.  But  the  incorrect- 
ness of  tho  principle  may  Ijo  shown  by  a  more  direct  process.  For  how- 
ever stringent  tho  bank  may  be  in  its  requirements  of  ample  securities  to 
cover  the  amount  of  its  cash  advances,  it  is  obvious  that  its  inflexibility  in 
this  respect  will  not  suffice  to  protect  its  interests,  unless  it  applies  an 
equally  stringent  rule  to  the  transaction  of  its  client's  discounts,  and  this 
it  cannot  jwfwiblv  do,  so  long  as  it  possesses  no  clearer  insight  into  the 
nature  of  his  business  and  the  solvency  of  his  position,  thnn  that  which  it 
can  derive  from  discounting  a  mere  fraction  of  his  indorsements.  If, 
indeed,  the  majority  of  his  own  acceptances  were  made  payable  at  the 
bank  by  which  his  discounts  are  transacted,  the  nature  and  extent  of 
these  would,  no  doubt,  furnish  the  most  accurate  of  all  criteria  by  which 
to  judge  of  his  general  solvency,  but  as  this  is  seldom  practically  the 
case  in  Dublin,  it  is  clear  that  the  only  adequate  sulwtitute  is  the  nature 
and  extent  of  his  indorsements,  and  where  the  majority  of  these  do  not 
pass  uuder  the  review  of  the  bank,  there  is  no  remaining  source  from 
which  it  can  obtain  the  requisite  information.  Nor  is  it  less  evident,  that 
wherever  this  system  prevails,  it  must  operate  as  an  effectual  barrier  to  the 
existence  of  that  mutual  confidence  and  friendly  feeling  which  ought  to 
characterize  the  relations  of  a  banker  with  his  clients.  And  where  these 
do  not  exist,  we  may  always  expect  that  the  insolvent  trader  will  pro- 
tect his  general  creditor  to  the  disadvantage  of  his  banker,  a  result  of 
which  Dublin  has  presented  some  striking  illustrations,  within  the  recollec- 
tion of  every  reader. 

As  the  question  under  consideration  in  the  former  paper  was  that  of 
our  Dublin  banks  exclusively,  it  did  not  seem  necessary  to  refer  to  the 


Digitized  by  Google 


196 


- 

Journal  of  Social  Progress. 


nature  of  the  accommodation  provided  in  tbe  provincial  branches.  But 
without  entering  into  the  general  subject,  it  may  not  be  amiss  to  observe, 
that  in  the  rural  districts  the  better  classes  of  farmers  occupy  the  same 
position  relatively  to  the  branches  in  their  vicinity,  that  our  retail  traders 
hold  in  Dublin  in  relation  to  the  central  establishments.    Like  the  latter, 
what  they  principally  require  is  encouragement  to  place  the  proceeds  of 
the  sales  of  their  produce  in  the  hands  of  the  banker,  until  such  time  as 
it  may  be  requisite  to  draw  upon  them  for  their  agricultural  operations. 
At  present,  as  they  are  not  allowed  interest  upon  the  balances  to  credit  of 
current  account,  and  as  they  are  not  permitted  to  overdraw  for  the  ex- 
penses of  gathering  and  preparing  the  crops  for  the  market,  there  is  not 
sufficient  motive  to  induce  them  to  do  this.    As  a  necessary  consequence, 
their  general  practice  is,  either  to  leave  the  money  in  the  hands  of  the 
merchant  with  considerable  risk,  and  often  with  loss  to  themselves,  or  else 
to  retain  it  altogether  inoperative  in  their  own  possession.    Indeed,  cases 
are  not  unfrequent  in  which  they  actually  pay  the  March  rents  in  advance 
to  the  landlord,  in  preference  to  the  supposed  risk  of  loss  attendant  upon 
either  of  these  courses.    And  in  this  way  the  total  sum  that  is  practically 
lost  to  the  farmer  for  several  months  annually,  must  amount  to  a  con- 
siderable percentage  of  the  reproductive  capital  of  the  country. 

Before  leaving  this  part  of  the  subject  it  may  be  as  well  to  add,  that 
although  it  is  not  possible  to  prescribe  any  fixed  rule  as  to  the  amount 
that  may  safely  be  advanced  to  any  individual  in  the  form  of  a  cash  credit, 
yet  that  both  the  theory  of  the  subject,  and  the  practice  of  those  banks 
which-  follow  the  cash  credit  system,  unite  in  proving  that  any  person 
whose  position  is  sufficiently  solvent  to  entitle  him  to  keep  a  discount 
account  with  any  bank,  might  not  unreasonably  expect  an  occasional 
advance  of  this  description,  to  the  extent  of  one-tenth  part  of  the  amount 
operated  upon  in  the  course  of  the  year.  For  example,  if  his  discounts 
in  the  year  amount  to  £10,000,  any  solvent  trader  might  not  unreasonably 
look  to  his  banker  for  an  occasional  credit  to  the  extent  of  £1,000.  In 
many  cases,  indeed,  he  might  not  find  it  necessary  to  avail  himself  of  the 
privilege  to  so  great  an  extent  as  this;  but  if  his  general  solvency  is  in- 
disputable, and  if  by  keeping  a  discount  account  open  with  only  one  bank, 
he  enables  that  bank  to  understand  the  nature  of  his  position  with  his 
creditors,  I  believe  I  am  confining  myself  within  very  moderate  limits 
when  I  say  that  he  ought  to  be  able  to  rely  upon  an  advance  to  that  ex- 
tent, whenever  the  requirements  of  his  business  may  render  snch  au 
advance  desirable. 

So  far  as  to  the  correct  principles  of  banking,  and  the  practice  of  our 
Dublin  establishments.  I  shall  now  proceed  to  the  practical  suggestions; 
and  with  respect  to  these  I  must  admit  that  they  have  met  with  a  greater 
amount  of  dissent  than  either  of  the  other  two.  My  principal  critic,  how- 
ever, though  a  very  friendly  one,  has  been  your  respectable  cotemporary,  the 
Belfast  Mercantile  Journal.  In  a  long  article  in  the  number  of  October 
24th,  the  editor  of  that  eminent  commercial  authority  has  controverted 
some  of  the  views  propounded  in  the  paper.  With  all  the  principles 
therein  laid  down,  he  appears,  as  far  as  I  can  judge,  cordially  to  unite. 
On  the  practice  of  our  Dublin  banks,  too,  he  offers  no  opinion  essentially 
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different  from  mine.  But  with  regard  to  the  practical  suggestions,  the 
conclusion  which  he  enforces  is,  that  the  best  mode  of  removing  the  evil, 
the  existence  of  which  we  both  agree  in  deploring,  is,  not  the  adoption  of 
an  improved  system  by  our  present  banks,  but  the  establishment  of  a 
Belfast  branch  amongst  ns.  I  must  acknowledge,  however,  that  with 
ever}*  desire  to  give  my  critic's  arguments  their  full  weight,  I  have  not 
found  them  sufficiently  strong  to  induce  me  to  alter  my  views;  and  as  my 
limits  were  too  restricted  in  the  former  paper  to  allow  me  fully  to  state 
the  reasons  that  determine  my  conclusion,  I  shall  embrace  the  present 
occasion  of  unfolding  them  at  greater  length,  not  ouly  for  the  sake  of  my 
friendly  critic  himself,  but  also  for  the  better  enlightenment  of  the  public 
generally,  on  this  important  subject. 

As  I  have  already  stated,  the  amount  of  paid  up  capital  possessed  by 
our  five  larger  Dublin  banks  is  nearly  five  millions,  sterling,  while  their 
available  resources  of  every  description  cannot  fall  far  short  of  fifteen 
millions.*  I  have  no  precise  data  from  which  to  estimate  the  exact  pro- 
portion of  these  fifteen  millions  that  is  employed  in  the  operations  of  the 
metropolitan  branches,  bnt  there  can  be  no  doubt  that  it  must  be  very 
considerable.  Now  a  reference  to  the  last  month's  banking  returns  will 
show  that  of  these  five  banks,  the  three  banks  of  issue  are  in  possession 
of  an  aggregate  unemployed  reserve  fund  of  not  much  les3  than  two 
millions.  Of  these  two  millions  it  will  hardly  be  considered  an  over- 
estimate, if  I  assume  that  one  million  would  suffice  for  all  the  ordinary 
purposes  of  reserve,  and  that  the  remaining  million  might  safely  be  em- 
ployed in  the  transaction  of  any  legitimate  business  that  might  arise  to 
require  it.  In  like  manner,  if  that  million  were  divided  into  two  equal 
portions,  one  half  might  be  employed  in  the  metropolis,  and  still  leave 
another  half  for  distribution  amongst  the  various  provincial  branches.  It 
seems  to  me  therefore  very  evident,  that  the  five  bauks  have  it  in  their 
power,  if  they  should  desire  it,  to  employ,  at  least,  half  a  million  of  their 
present  available  resources,  in  the  advancement  of  cash  credits  in  the 
metropolis  alone,  without,  in  the  slightest  degree,  interfering  with  their 
existing  arrangements  in  other  respects,  and  without  requiring  the  con- 
traction of  their  discounts  to  the  extent  of  a  single  note. 

But  if  this  estimate  should  appear  too  large,  I  am  willing  to  reduce  it  by 
another  half,  and  to  assume  that  the  total  unemployed  resources  of  our  Dublin 
banks  available  for  advances  of  this  description,  amount  to  only  one 

•  In  order  to  prove  that  this  is  not  an  over  estimate,  I  append  a  statement  of 
the  Bank  of  Ireland's  available  resources  on  12th  February,  1848,  the  last  date 
given  in  their  general  statement  of  liabilities  and  assets  from  February,  1841,  to 
1848,  furnished  to  Committee  on  Commercial  Distress. 

Authorixcd  circulation   ...       ...       •••  £3,738,428 

Specie  against  which  notes  might  be  issued    808,500 

Deposits,  Public    £1,336,600 

„      Private,  and  Sundry  Balances      ...  2,160,500 


Securities,  Public    8,735,800 

Deduct  lent  to  Government,  unsaleable       ...  2,630,770 


3,497,100 


Marketable  Securities  ...  1,105,030 
Available  banking  resources  £9,149,058 
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quarter  of  a  million,  that  is,  to  about  one-eighth  part  of  their  reserve 
fund.  There  can  be  no  doubt,  I  think,  that  if  the  judicious  employment 
of  this  quarter  of  a  million  were  combined  with  the  encouragement  of 
small  deposit  accounts  with  that  large  proportion  of  our  traders  who  do 
not  at  present  keep  an  account  with  any  bank,  the  effect  would  probably 
be  to  increase  the  available  resources  of  the  five  banks  by  another  quarter 
of  a  million  of  deposits;  so  that  the  actual  result  upon  the  metro|)olitan 
operations  can  hardly  be  estimated  at  less  than  an  addition  of  half  a 
million  altogether.  And  if  even  one-half  of  this,  viz.,  £250,000,  were 
expended  in  advances  to  our  manufacturers,  and  operated  on  twice  in  the 
year,  it  would  enable  them  to  provide  employment  for  at  least  10,0uO 
additional  hands,  and  thereby  contribute  to  the  snpjiort  of  ]>erliaps  some 
50,000  of  our  population.  And  this  without  interfering  with  the  present 
disposal  of  their  actively  employed  resources,  without  diminishing  tho 
advances  to  any  of  their  customers  in  the  form  of  discounts,  or  in  any 
other  way  producing  any  countervailing  injury. 

I  think  it  must  be  evident  at  a  glance,  that  the  establishment  of  a 
Belfast  branch  here  could  not,  even  iu  the  most  favourable  circumstances, 
produce  results  that  would  bear  any  comparison  to  those  which  I  have  just 
mentioned.  The  total  amount  of  the  reserve  fund  at  the  disposal  of  the 
three  Belfast  banks  is,  at  the  present  time,  about  £150,000,  and  of  this 
sum  the  Northern  Banking  Company  alone  are  in  possession  of  more 
than  £50,000.  The  average  reserve  iu  the  coffers  of  the  latter  during 
tho  month  of  October  was  £75,000,  say  £80,000,  for  the  sake  of  greater 
simplicity  in  our  calculations.  Now  supposing  that  one-half  of  this 
reserve,  viz.,  £40,000,  were  to  be  employed  in  the  establishment  of  a 
branch  in  Dublin,  and  that  is,  undoubtedly,  as  much  as  could  with  pru- 
dence Ije  abstracted  from  the  other  branches,  the  operations  of  such  an 
establishment  would  probably  assume  a  character  somewhat  of  this 
description.  The  capital  would  aiuouut  to  £40,000,  and  the  deposits, 
including  some  trausfers  from  the  other  banks,  would,  in  all  probability, 
be  under  £80,000;  so  that  the  whole  available  resources  of  the  branch 
may  I*  computed  at  about  £120,000.  Of  this,  at  least  £20,000  would 
be  retained  itu>i»crative  by  the  branch  as  a  reserve,  and  three-fourths  of 
the  remaining  £100,000  would  be  expended  iu  discounting  the  bills  of  its 
customers,  which  would  leave  not  more  than  £25,000  to  bo  employed  in 
cash  credits.  According  to  the  preceding  computations,  therefore — and 
I  am  not  aware  of  their  being  at  all  exaggerated — the  Belfast  branch 
could  not  employ,  in  cash  credits,  mnch  more  than  one-tenth  part  of  the 
funds  that  are  iudisfmtably  at  the  disposal  of  our  present  bauks,  and  avail- 
able for  that  purpose. 

There  are,  indeed,  three  conceivable  courses  by  which  the  funds  of  such 
a  branch  might  be  increased  to  an  extent  considerably  greater  than  that 
which  I  have  just  supposed ;  but  the  policy  of  adopting  cither  of  them 
would  be  so  injurious  to  the  interests  of  the  shareholders,  that  I  should 
not  mention  them  at  all  if  I  did  not  deem  it  necessary  to  show  that  I  have 
not  overlooked  their  abstract  possibility.  The  first  of  these  would  be  by 
means  of  a  further  call  upon  the  unpaid  capital.  But  inasmuch  as  many 
of  the  shareholders  would  be  unprepared  and  unwilling  to  meet  this  call, 
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and  as  the  result  might  be  to  diminish  the  rate  of  dividends,  the  shares 
would  be  thrown  upon  the  market,  and  probably  depreciated  in  value  to 
an  extent  commensurate  with  that  of  the  call;  there  is,  therefore,  no  like- 
lihood that  such  an  expedient  would  ever  be  resorted  to,  except  in  a  case 
of  the  most  vital  urgency.  The  second  course  would  be  scarcely  less 
suicidal.  A  certain  portion  of  the  deposits  might  be  withdrawn  from 
the  provincial  branches,  and  transferred  as  a  working  capital  to  the  metro- 
polis. In  this  case,  however,  the  transfer  of  such  a  sum  as  would  give 
the  branch  a  respectable  standing  in  Dublin,  would  cripple  the  resources 
of  the  former  to  as  great  an  extent  as  the  latter  would  be  increased,  so 
that  at  best  a  certain  advantage  would  be  sacrificed  for  the  sake  of  a  very 
uncertain  contingency.  And  if  any  circumstances  should  arise  to  induce  a 
run  npou  the  deposits  in  any  one  or  two  of  the  provincial  branches,  tbey 
might  not  fiud  it  possible  to  meet  it  with  sufficient  promptitude. 

The  remaining  course  will  require  a  somewhat  fuller  examination.  It 
would  be  quite  feasible  for  such  a  branch  to  increase  its  operations  in- 
definitely, by  entering  into  a  reckless  conqietitiou  for  the  metropolitan 
deposits.  Upon  a  bond  fide  basis  of  £40,000  in  gold  and  notes,  for 
instance,  there  is  nothing  to  prevent  it  from  obtaining  def>osits  to  six  or 
even  eight  times  that  amount.  But  a  little  consideration  will  show  that 
the  cousequenccs  of  the  adoption  of  this  course,  and  of  employing  so  dis- 
proportionate an  amount  of  deposits  in  discounts  ami  loans  to  its  customers, 
would  be  no  less  fatal  than  those  of  the  preceding.  As  a  general  rule  it 
may  be  observed,  that  banks  of  issue  do  not  find  it  prudent  to  operate 
upon  their  deposits  to  an  extent  much  greater  than  the  amount  of  tho 
gold  and  notes  at  their  disposal.  And  whenever  this  proportion  is 
exceeded,  it  can  only  be  at  tho  expense  of  incurring  a  corresponding  risk 
of  inability  to  meet  their  engagements.  In  the  case  supposed,  therefore, 
this  risk  would  be  very  seriously  aggravated.  So  long  as  the  general 
trade  of  the  city  continued  flourishing  and  credit  abundant,  the  effect 
might  not  be  very  sensible,  but  every  fluctuation  in  the  money-market 
would  be  severely  felt,  and  the  first  considerable  prostration  of  public 
credit  would  be  likely  to  produce  so  great  a  run  upon  the  deposits,  these 
being  virtually  the  whole  resources  of  the  branch,  as  would  compel  the 
bank,  in  self-defence,  to  contract  the  larger  proportion  of  its  discounts. 
It  is  obvious  that  a  measure  such  as  this  would  be  fatal  to  the  interests  of 
many  of  its  customers,  but  it  is  far  from  certain  that  it  would  suffice  to 
secure  the  bank  itself.  For  if  the  general  contraction  of  credit  were  so 
rapid  that  the  demands  upon  the  deposits  exceeded  the  rate  at  which  the 
bills  under  discount  became  due  and  were  paid,  and  if  the  difficulty  of 
having  those  bills  rcdiscounted  were  anything  like  so  great  as  during  the 
pressure  of  1847,  there  is  hardly  any  measure  which  could  prevent  tem- 
porary suspension,  except  either  a  very  heavy  draught  upon  the  resources 
of  the  other  branches,  or  else  a  call  upon  the  nnpaid  capital  of  the  share- 
holders themselves.  And  as  I  have  already  shown,  the  adoption  of  either 
of  these  measures  would  be  fraught  with  so  much  peril  to  the  interests  of 
the  shareholders,  that  no  prudent  bauker  would  be  willing  to  incur  the 
risk,  except  in  a  case  of  the  most  urgent  necessity. 

It  seems  to  me  indisputable,  therefore,  that  if  a  branch  of  one  of  the 
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Northern  banks  were  established  here,  it  would  unavoidably  be  compelled 
to  adopt  one  or  other  of  these  alternatives.  Either  it  must  confine  its 
operations  somewhat  nearly  within  the  limits  above  explained,  or  else  it 
must  incur  the  perils  attendant  upon  some  one  of  the  courses  that  I  have 
just  described.  In  the  one  case,  the  extent  of  its  business  would  be  too 
contracted  to  exert  any  sensible  influence  upon  the.  interests  of  our  citizens 
generally;  in  the  other,  whatever  additional  business  might  be  transacted, 
would  be  obtained  by  increasing  the  deposits  to  an  extent  totally  dispro- 
portionate to  the  paid-up  capital  of  the  bank. 

In  these  circumstances  I  do  not  sec  how  it  can  be  reasonably  doubted, 
that  tho  more  rational  course  for  our  merchants  to  pursue  is  that  which  I 
recommended  in  the  former  paper.  I  have  shown  that  an  alteration  in  our 
present  system  of  management  would  produce  all  the  results  that  we  desire ; 
I  have  also  shown  that  our  present  banks  have  sufficient  surplus  fnnds  at 
their  disposal  to  supply  all  the  additional  accommodation,  without  in  any  way 
disorganising  the  present  course  of  trade ;  and  that  being  the  case,  it  seems 
to  me  far  more  reasonable  that  we  should  struggle  for  reform  within  our- 
selves than  that  we  should  seek  for  assistance  from  any  extraneous  source, 
no  matter  how  competent  that  source  may  bo  to  provide  for  our  require- 
ments. And  if  this  be  true  as  a  general  rule,  even  in  the  most  favourable 
case,  it  appears  much  more  undeniable  when  that  assistance,  so  far  from 
being  sufficient,  bears  no  adequate  proportion  to  the  extent  of  our  wants, 
and  when,  even  if  we  had  actually  obtained  it,  wc  should  still  have  to  look 
to  our  present  establishments  for  any  measure  that  would  impart  a  new 
and  vigorous  impulse  to  our  manufacturing  industry. 

I  do  not  wish  it  to  be  supposed,  however,  that  in  advocating  this  course 
I  have  been  actuated  either  by  any  desire  to  shelter  onr  Dublin  banks  from 
a  legitimate  competition,  or  by  a  feeling  of  hostility  to  those  of  the  Northern 
province.  The  Editor  of  the  Mercantile  Journal  appears  to  regard  me  as 
somewhat  of  a  panegyrist  of  the  Bank  of  Ireland.  But  the  freedom  with 
which  I  have  criticised  our  present  system  ought  to  have  shown  him  that  I 
write  in  the  interest  of  the  public  generally,  and  not  in  that  of  the  proprie- 
tary of  any  bank;  and  as  far  as  the  Belfast  banks  are  concerned,  there  is 
none  of  them  towards  which  I  entertain  other  than  the  most  friendly  feelings. 
I  am  not  perfectly  informed  as  to  how  far  they  carry  out  tho  secoud  and 
third  of  the  principles  laid  down  above ;  but  I  am  fully  aware  that  their 
system  is  very  much  in  advance  of  ours,  and  I  should  wish  to  give  them 
every  credit  to  which  they  are  entitled.  Still,  I  consider  that  on  a  question 
so  vitally  affecting  the  interests  of  Dublin,  aud  indeed  the  whole  southern 
portion  of  our  island,  as  the  present,  what  we  should  especially  hold  in 
view  is,  the  interest  of  our  population  generally ;  and  that  we  should  not 
allow  our  judgment  to  be  warped  by  any  personal  bias  or  private  par- 
tialities.  That  is,  accordingly,  what  I  have  endeavoured  to  do  in  the  dis- 
cussion of  this  question ;  while  I  am  pleased  to  acknowledge  the  advauced 
position  of  Belfast  in  banking  as  in  several  other  respects  of  the  highest 
importance,  I  am  still  of  opinion  that  auy  adequate  reform  in  our  own 
banking  system  must  be  looked  for  through  our  present  establishments,  and 
not  through  tho  opening  of  any  new  bank  here,  however  sound  may  be  its 
principles,  or  however  extensive  its  resources. 
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